E\MP Y X w.l

Some Special P‘“GLﬂLe‘ls"\y Sis+i b dpon s
), s = A E{R =L 770 S Ty A

e
L4 A

AP NS ) S8 i T S g

SRl a5\ G G
’21/\‘;/}\ f‘,"_‘:‘_ﬁfjé—-,a“—-“ %U;'uﬂkw\_;’., £y -4 3¢
{LU ﬁ;\@{qdﬁ%ﬁog@a‘%‘f’( -
Zl ..:ﬂ‘}_}_}qub)\ 'Er)é‘(-f ut}’ AN —o T\ o
] Expel Sl i

oJ_.L_..J’t
(

odperly Die D3| eal (X % &Fu ) S o e

] . — e

— Bepoullc st

-~ @amme desh,
—_ Binemid Aist. & E‘T’ipogmk--& icskj-]
‘e A my S SRt e
— Sepmltie 28 T Nt it
= Porssan Jisk. - S;m,(ml Mevim N J;’xl:'
= ete- iy et ist. )

¢ rcenty Vo PP TR g W TR :
(\M\‘H‘);,:“z_{_‘*‘}-ﬂ shed w oD\ (e Z;/.»Jd!’*f : o'é.-t)ab

® #Fwo, MGV, £, Varlh Co « pdpor b )

® EXarples
Ao krle




Fkapxa F’eg

QDMt gPQC\a_\ P‘fol) l? |*7 9"54-(' ‘Lu(hhw
\--

——————

i

ayp o s 2N S Loy S 2 OA?MJf-PJI/ ¥
el .0l ﬂy—PC,J AV R J}
ﬂ/f) (‘Lﬂﬁé&t._}wjm‘_,bwb: *
éu ‘:k)tub-;(‘/v)aj"ojc O\fﬂo&ﬂa&f ( .-:.,we_;
RPN L R R e T

il S S gl wﬁw‘.i Yo ans
[dwe] o Ty

ok BJﬂau/fc' o{r'S,J'- ] = Gammq C)'L'_Sjr-'

— B(ﬂol‘":’ﬂﬂ g‘r,s"' - E)(Poﬂm"\n.ﬂ JC&L..]

— Geemefric Joh. § -~ CW(-Square digh.

~ Normal Aicf.

— poissen dist- = Standurd form 0 J;J

= = Br_-f.q i

- C..“"C‘ e,‘(?'_ a‘S

O o) é;f} oo e A B MAT WS oo S gh & ey,
© #Fwx, M&V, £, Varhy e

@ EM ) e e
=



Chaprec Five [ ch-s _ partt] ©
Some s,nc;aﬂ probabi ‘;‘17 dishi b Wens

[:E Discrete Diskeibubrons E dxv. L

@ 8 l'ﬂom;&p_ DfS&ﬁ‘b\lH“n (;?{; f-)t_,_;'_, )
—_—(Bcfﬂouﬂi Aush ) (-’,54"’1 753)

Bt\'nouHC q_,l(pd‘.‘mgﬂﬁ (Bc(mu\'\( Avra\s)
p——_ —______-___..'—-'——'

15 an expefimen® Mk Wag onbp dwe

PSS ble ouklomes event A succes)

ardh 'R;; CFa.l\.\ :
2 =
_ﬁ'—’&iﬂss a Coin A \ A I
s=§ W7l s
TR A A Lo B
Y NG Y PR)= Yz

o2 Pott adice onte
o S"'S\f?,#/.éx i 5
o A=ty €Y, A= (3] g X A
ph=%=% p(A‘u{-:% |
-N__f_:’ SwpsSe pA=F (e<P<r)
2a. 2P CE IR
é} we rﬁf“‘j 'tlu.. Btfmwu{: :Www-sﬂ‘

n-+tme s Cnét*] . ;
Ad (£ Y= s avv e Fo W’\W&,l

oM A .Lqeews g




T\NJ!\ *kl. Py MASS i!.‘ﬁﬁh&‘/ K .\5 @

_ n X n-A
YR ?PC"U:S‘C; P~ U-p FoC %= 0,1, yn

o\
)/’/bli’\ . ;,)@;\ al\> <D
aeCK] Z ©

[& 37 Py =)

X=0

0 2 4 éw:
XY }}\,,\,..f))v\ac)\_.«m al\
Vi (sther oLT) [Plsn] e
2!
— “e':‘))(.t:.}*)
(fﬂ\“(ﬂa)u}\ e CR//)) Z/)»x \J\ O),.JYn

st
B

el a7 be(&,;J,Arw
wmrc@ £) pm- |

)’VQ

,\j\}-\ "

@ Fnd P( A=V
S.O‘@ %(A] &Cx 3_) (""_) ﬁ,--.r X=2 Y43y
nin A
S & W -
@ P(K?/ i) = }_- P((Y"") 6\"&3’\
.F(O\ Colq

= l— (o (—L) (%‘-

e



Th.t AF A LU P yolean e

Eﬁ;\jf of % s (M= G- w)_h
| Wb M -
d)\w‘“ - \

' _zé‘,’(l;t’aq

LS &3 TENS w&kf—a\wm

\bn\ub\\‘y B Y ;R
2-X

~Fw - S.C” ec)‘ (*L) —ﬁ.«" ”f“ 1773{

T (O whech digh. aF %L 0. X has
{ A gt O Tware M Wame :J A:s.l-a -

AT o Rl b M
Vel P(K?&)

& ® x/ub(‘a,.li)
. Binomial alu;iw u:r{tﬂ*’d\-: Z;‘,Jg
& M= L£+P6)
"( 1,—_+—'-~e)

(% p(x72) ~ P(x=3)
R ES) ; .32
bt

‘.—g.\ =

b
—
~
—
—

e



‘r'z’ cﬂﬁ KNL’L“;F\ Prain @

@ am Y = VaV() = (i~ P) ﬂ

.\ H® = (- fJ-rPc.)
= Compits fin, G of Eo

L Giern amyf af X as belod
Muw(L*ch "

Find *E(}L;.&m,qm £
,/g (

wyite the distabubo] PO )
Frod PLAEN 200 L5880 4 &

ek @ Boaoweal s )(Nb( Ly T]
@ f(?(l" {C’( GZ') C'L) ; J(*=°J%?J‘?‘

E,_._u]-"“P_‘; &(’34;) -..:-%_-'r-‘i/ S
3 q
~NW)=p p>-P) = c () (%) ""'"’i!‘? :-?g

\ &~

5 p e FoaCF B =



o

Remavic g ns binp) ):@,:Gmp]

20T n N-X
o7 LS G P U-pY Hyim
| 1 : ' 0w
¥\
My (=P +pe)

EW = AP
~ (¥) = nP (fz p)= _;

whon =11 ;e obbim o

Bc(n%ﬂcj_uk. Q___:’y;‘. @I) o w27
ies X AU b\ P)

(x o Pg-x X \
5 = X P I= =c{ .I
8 CLL

Bt (GRd 1 ant o, akd =
- o -

—

& {‘?(*): vt p
ECX)-:: 2 i ¥
~ Xz plEp)-,



o
Ef_' c&l’F K~ BC\)%‘] ) e, @
@ weite £ )/‘X'iﬁh , EW) and NG
@ F\M P (x=2) }P(X=l))P(K=z]

v
1) L{ %
%%«)z%(%) () K= L‘n |
= Q_‘.._LJ AL

ast ™

[ (
Mibr= (1-pr PE) = (x 2E)

El=P= 3 /4 ]
~ =pG-P=3ie =7

@ Po(-:.a)—ff(a):@f_)"(xq'f“: &
T —Plis '2-) R

’20—'“'"’("" ( Ed\\f‘a | iﬁéi

T 15 Ve Bkt UM(Q,W\MMS eXis4s

W0 afunchi bo deferamead the fatm
LW i

P
f




parksi
{
},U(_-_E\{_c___ [Somc Special Pt‘o‘u&.‘-l,‘l{ isirbubisn

Fdﬁf‘l‘ o E G:c,amtkl’\ C. Dl$&-ﬁbq&-¥uﬂ—s . i
p—— . g,‘,_,_;\
krw-c_ BCX\\ML”‘: QnL\g_cq\‘.ww&,

g
‘:.P - P(KJ:'_%
Lt K= vV mecXE(‘g&K‘Be;ﬂg ﬂm at=f
Ehe Bovnowlle exffel- ank | ﬂ_lr_xjffj_‘-
p. X! A (oo B s oo

A
A A

¢
‘4" 4r~‘ ANy
24( - ‘\:\17-/‘5.« ”"f-( B X S ofe Ve V.
Phn  the plobabilily Lanchsn of K LS

2 By EX% o P?M BF ke YL
/U/V f B i o (o) PRve
'ﬁ”owLJ Geome N C Sisde

we Saf X

. o B
ket T s
E.mﬁ?-i)

Remmalic wWe Wane £ 'W""?ﬁ- et A S
P by Zzo VX |-. 2
- > }r’«r:,._a_zwé_

Chap

S’u{)Pqu. wWe

(p-m?)

Fon =\ ReyIr
=t VM}

Th3 &F X~ Glp), Lo »Q-[-//x s
e b= BE, Ao t<hlh
e $ 222
EYooﬁ Hin—l- . j
S . X »° {K'




Ty dF X~ Qe (p)

3 By @
E()(l-' -7;—- au;_J U*’\.*[-(X} K 2
P
m i;‘w’l!t We uge w-

35 (M) B 4 5

o&.ﬂmﬂ- one MJM
Wﬁuj‘@‘&_o) ko ol Ew), B4, N

@ P(_X.—'o)._ f(c)-f)q, ()0”” -7 )
et P(x=5)= ji‘(s)-—pq 4 pc.p

RLWK

oo ey p(hx D= 1—pOeN) = = pk=1)
o N ‘F(L\
=1— P9
= l*‘f’
= 3
gt p(Avye) = |- PNED
| ~fL&=10 (x=2)]

2 )= [p (0 4 P2
=l CF + F]
ed- P8 4011
L (~\[P+PH
=G-P)—r¢

- P%

. 4 f
res dﬁ' — q(""’P) Z2
SN P = SR L
/)70 P()(':-z).. P(X?Z—*) %[P(X>ZJCP23)]

=g
,/90 P (’<€£)_._ ]--P(Y>g)....’-g

o) P <= VPl =g

B

L
—
-—



s 4f Ko Reolp), I
RPN ol 2 i A
mo¥ = /'/?
B ek A X Ge(E) M T
déj:f‘"" © p(x> S | %>3)s @ PXZ4
. A : =
= PO(>2)
MP(X>§- \ xbf) '97_ (s, «—2)
a = G4 Py
~&)
| - ,k‘l';- e Lo
| 4
& p= 5

_‘5_:_)(_.:_}_ Sufpnic tle \#roluj.glﬂy 2o chooSe one M‘i*w
é.‘:.‘.‘.% IS (o.4)
@ F:'LA e pr. +o 35'\' g!_\s__o&_fu:;{w b.\L\t Q__'f_‘l_i_f"
L‘{) 5054‘ tubes ( ,—-JL(\J 0"—‘-—‘) SR

() Find 4 pre to gk one Afechy dube afher
af Jeast (B)) good tubes .

Sel. (V) ‘At o chisse hfeehm dube (o= )
gt P(A‘: C—u‘-\- ' . ¥
s I Ac*;‘l +3 chesSe %uoa’ dade ( J:""J

o PG S SR T TPR CERNE
P(3333d). =P (x-1=7
Xas Qs (o) —sy F 0=
: 3 g-‘
@ ez = P> @ o (g

vy X-1
i@"ﬁ(o—n x=\2..-
Q

g S




| ~ AR @’
w___e,X'Z G Ko Gee(Z) ) thn, wirse '
PO, P G and vy |

Sol

X
= -ﬂmri(%] (5) XAt vyk
AR

R

_ 4
M= ';L;ET F” £¢A(L
=1¢

SR LIRS £</n< )
- ’Wmf i ‘
ex.3 Throw 4 dice Canh\ﬂﬂbﬁ‘d unki) tha V\umW(;, __#ﬁ,_ﬂ;
(l_fﬁ_,i(] If Xﬁ,pﬁ.fem.*s the mumkwdd-hv'bus. ¢ L
& u:d ' W pobakilly sk @) whid is e pr. hf v tunw
B‘%‘Jﬂ) fiones @ M;S fhe ayg_f“dt Numbor /Hnux 7
Qof 4‘4"'5511’"" P‘ﬂ =P = {
ﬁ f‘: f?;'f;‘]-——‘) r(A J"‘?“‘"f" S’,{
XM”"”‘ unh e Az1s ={s1 “«PP‘"‘C"
@ Jo X~ Ree (1) —> X,/\JG'CO(—L']

@) #- \U—>(—-5‘" for Kvv— . p§

o\.J

0, p(x=4) = A4y = (3P (% .| ‘ ( I doe?
\ (V-Ul
(3 AVd’a)cﬂ/X —E® =5 =T (51'}{‘#‘

é

exy A kuan* izr:w-‘ af b by and Reped Hnw unbe 4,
;&rf'“\& Eni i\?ﬂ'l"_'g & hﬁig ier- ,/\..;/9
X Yeprsead Eh wamboor of gl —
s MR e +yct b sl
D .F_w»l 4he pr. thd e h«.::is') iomes 4o it 44,
g Y e fw 4’1 7t
8 < e AP » Jm-s#—(r/ w,&h#“""ﬁéf-
23X “’G‘;’("” peibinnd b in ol e,
?‘Q'\" P(x: ’ ?.._.,. £(s)
P(KDS = PIXFH) = L‘h ¢
ory £8) — 1—oie>s)1=1—%



Chapla- Five - part 3 O,
iy o dis¥ribulren (""\E:!:\_\)"\

Giivem an intevual b ({-_i_h_«e_!sLm,
Aichanee .- ) eudled w5 )
L 22

A be an QMM LA inkVVug w
[t K= No. of cvet A W W

W=3e Winube —
g et
A. CaNs & €6 fend Wagpems in
X =z WNe. .4- Wdccew I

s

A \
X = Mo -;. police cal§ |
%'}O/\{ 1'7‘ : ks

o
o a»-j-—"::'? :
o= No-of A Pagpens taw



Tl AF X0 Polm) ) then b mg P oK
\#.9 ve MG\_ m(&-0 v -2 tcw

w ¢

3( 2 . —-— S ‘k'

presf u@] = l+x+X e~ & —fra-
M a BN Sared

‘gf X ) pelm) 'E‘u/m
&)—*’ ECm_ anf (thn

Hin Yo dh. 6
iql(oj ) M("]} f((:}]

ex! X ropo(z) ; thn wak F&, (6
Cdf ECK] 3 (I-m/!fl_j ) P (L2 ‘l(;mp‘&)

- ""” By =Vavon =

r.'_ 2% b o c\\
0 tﬁ((}—.,j A=¢e,Y P(J(7\) _1 lglfgx(,(_-l

=

@ MU')" z(e,A\ j.‘: ' eb]
\/ s |g ____. o« 37

=)=



2 &

EE_‘__ Tlu_ aWTﬂe Num BvLﬂl_t’.tk.s'J-amu"s S
an‘rex\v\ﬁ a SyeYe S _@_[—"w @
955“"“'“‘9 the nambor 4 custemens Was 42055 o)
Adisk. , Find Hee g6 thot s
> s

O, Two cushmorg cndev the stoce i\!\“\d_i\n—u:géég
@ 4"' [eastt to Cushmens 2+ <« £ = s

[

‘_g_il_' X = VNo- {CNSA’UW"S

EX=m=y| i (w=1)

¥ =2

”.._-_;’)\.\ —’—5’//7
@ U)\"”\‘w.: .\-SZ;F’(X—-'-Z-):? f

= )(/\JPo(‘L)
F“’ = 5 E;(\i X=o,Y 1, —

- Dfu 2 2.

b P = S

R ey Wiicervey

L 1. plXE2)
iD(K%z) -I|_ (;[G—a)oot—iﬂ

= | Pt k] ,-_Zggz&a

oA EE




€13 The alVorag Wamber’ of Phone calls
'S (8)  pex waiwule [wer 1
_:';{g' A\ phene calls ﬁ*\\ow_ﬁhhmm Aigh
e Fimd H Py M e e
O 3 ealls w WMinaty (w VN &—
@) 3 alls  in Q’:‘ scamls)

o
e

= (oE] e
@ X = No. -.{ P\\o'd\f calls 90(4)
Q\n ﬁw:ﬂ Xl
X
4“1:\—'—-&5{\——- fi‘/xlc’js%

o -

- 3
O ru=)- 2 ,, _%i

&) whiw (W= i5 Smw)—-blf?(a(zzlt?z
ﬂm;’)\w_—_-«;j_erszf)\.\}_,ﬁgzg T
&F Bwl‘éﬁﬁaﬂﬂtw;\_s_:i_ M;,\u;ﬂts

o Q"" ’A uJ‘i:; lm.ﬁ = SOk

713

ﬁ % XNPO("LS) % 'g(ﬂ’l _S—-—C—s Jxﬂo‘)l\.

O o

s f( =2 —j(-;) 1 (, 25)3 ”



CMW; - Pa.-r;- _‘-l_ e A @

@ Conkinuows DisH bufon
i A T

® Gamma P igk i budon Y4 5’);‘
we S a (V. \('ﬁallows Cawmwm o Aisk-

(A A GlelBY) wix pacwmdas Kol £
1% the £od o P00 has the fotm be s>

er

f(x)ﬁ;—;f £ o <X€0\_)
> \’\{, o S WD ?H:"
- Fotuze vXTquhiisduyy
%[@( Dspﬁmal\c-.-_{ j"’k (Pﬂ‘j}v L=
: /B ar o faro vervncder < o Jich.
c"@ V(d)- (d-\)) — [73)=2] =2kl =2
T3, 4f X~ G’Mﬁ],tu“ Mg£ of(
e (uﬁt) for < e

posl  Mih- L= -~

Thd 4F XroG8), thn EGi= 48
angd Nat(gie dé" s

. po-f (by +h3 bt
BN Gers e —-————>(£71u\(m)













che 5 — pPart -_'D
Y- Beta Distrbukion | O Fis o
___-._44 C-ll. X |g ng——i‘b 1s £ lows ( distvileure) 45
CBeba disk™ 1% the p.df of X has the ;«m;
jptl,p R T ST

_ S _ s e el R
F(X; a,b) = ﬁ""’ ‘X . X)_ﬁr S

———

_____ — :‘é"_;é‘tﬁé—ﬁi‘g. oW, &

M!.LA? )(/\J 8@’\15} e e

ta-y

 where s B(a;m_f AP i

andy Rlahe ZOTY Comest
Plart) %



™. ﬁ; J(I\JB(ﬂl-lb)) "Hmw the m.9.4. JX \S
M{{‘I Zﬂ«i—‘- ,.___;.. 3(4-&-*\, b)

The 4F X~ Blash), thon ECO< 2 and

(a+b)" (a+b+t)

Remacus © AP GoB 1), thow +he Beda distrbuby

Ceolu ces -M wnifecea olish. (n;ll fmfi aexte

Ello -!i- » Varlil) = 7 HCH = éo E: E Blran, s
H lq.. )Mlb ?.}‘H‘“l + KWeun ag

.‘-W(\ aw _ - 2- (l wil ﬁ«ﬁ‘

q_u.h = e

Ely= —\- i Vm((l)s —g- b Mﬂn 2'.'.. EE‘Q BCvan)n),

oot

b i3
M‘ T‘e. Pt—“tﬂ"ﬂgg of L*‘H'""-‘ Whe Walce Won i
o e \'Act on & given ol hag Rkt disheinubion usiy
Pavasaders ax\ and =5, Find v pe. that Fewee
Hhun +en ?&WCM‘\' cu*w WALl on 3“’"“"“"5

Sel. . X 6-%)
LE X =fGsd. b 'H“et‘S JY’«th*Nsﬂ,ﬂ#ﬂx) tw ‘.¢‘¢\
noﬂ.
ol Plws) 2
- - --K ]

P(_gm‘y S T & ¢ 3 dy
i _ St S" _xju
._f?!; et = | - 0: y! o

4

ot | o
- & Qo l vty .
= 3)5 . €[ ,1]



Hw  3E RKAVB(v1) , Yhen Fad EC\[} m
—as = e 7 - ex__L\,‘- proiiers e Silom

A R Sﬂ' L L\HP- Jg £4* (,é_‘) f S
Ee R . i s

s = il e VT SHT S LY LN e \[\_q_ e
R e L M N kA @ V(i_l"EJ:(_L- ing_tff ‘}lzj_]




¢
Novrwal Distibyton” PP PRI I

_ @MML&DA\#M Pe 11
%M—a‘—ﬁkﬁ-f e Qs>
SO RS VRS VARSI S oA P -V T N &LM:J;M*
Ll e e T ___4£\_ﬂ,_l_q.db4y_\-ﬂ/_: i

oo ~ -
C-»A A‘) S = biss r - -
7 ,’—

—..AALdm.\J\JJ‘._,_\L\, ’W—&*“'—“‘*M" P
—%@Wﬂﬁm i AR 5. M Bt ok
iﬁxévﬂw@@uﬁw‘ i MG DT,

o dish) (e 2) Poiny ooy an u'_(..—-'_u_LL.,_(u-aﬂ.) 7
MM_MM @l (DN e st (risoX
—Naw’ e M—MN' X ﬁ’“""iﬂ'&iﬂw&j—aj
o hermal gliske Wit fwe patrmders (/I-)MJ (- 18—

K was A Teleuvng—po ol —Fen




=3

,<..m
fCWJr———i e ETE g Ree)=oSA ¢t >0

PERE et
lsq *NN(J‘,J“—)— e ’& : \r$

o be enSure ‘FCH—!’S L_f ,_,’\_._&el-f-o_?._s@‘saﬁazu.
= Pl

Y ol ST Ing:

M.(}hf ’ obg J:"_ R 27 T

5 : = : ; RENERE S (T
@,I_._fmf 'T"‘ J,r_da. Bl - = Rk

Hgesa K L] ___31 = S e = ?’f c.._‘_“-

e é? :S..‘H‘ A% ot o e D e

SR T B SRS

[2)
Samc. praperiies € Novwmal disés M Zal o LMo-’-N
e 1«»1\14’-# vad;(b.a&)# AP adas vau;gz_v'l A
el ,—wuw} () oy e ke db y-..h.lpu-n-t\u e
S S [ P gﬂ,._,dw.a—-ﬂ i s DTS S TR
Jz)&,- L—y‘l )NM #43:)! ML@&JM Mwﬂ—ud— &
— £17~MW3* ‘,f P PSS u—-n.t HM(J‘;-LU Ras =S
28 .z;»mm-,umu,.ums. d,ugs)om )J-\.....L.,_‘,..b, w&-i\@ =9
L pedne el BV o=y @D Sen (et guandl P
(¥ b ) }M\M\ﬂusw—(S&/)f"& @rr. LT
S— SN DY ¥ S ga Mﬂmkm@_
el =7 4(_-_[.'*#\;4511&_.91{_»}:%_ il

. p—




@

o o
e J‘Lw u:n..h}.-a..no-t -.uh-il.____@ o

.&JQ

e

Th.lo ,_d'{ acwv. Y hag @ Nolmel elisk. Wit tha
- M Mol ot >t 4|'h._ #T‘%”’;*—U_

T bwe ovavaders
E =l _‘r&_-‘__ =Sl =
e
a\p)“ - o R T T e QTR - S R

% i

Tn b
e Tl T

— —-944&4*%4 Ne
Fef avirr MeC — ..L-r JA{M f.,t,..w’b s
3‘7"‘)‘1!3:-‘&)"?7 ‘(%ﬂﬁbﬁc} 9{— {\?ﬁ}ﬁﬁ’; Lwl w_,_. R
WM w—»’\ ﬁfﬂ""‘\\ }V{ﬁ)’ﬁ = ﬁ#ﬁnﬂ tu-‘f;u___ 8y

M L~ N l e _ECep &M}*r--



\ ! 42
P R e L

L - R Gt ) i

ut ¢ fé‘




g"&}\ gfjghdl ff)w-dl.{i Dlad) o S oM 9\—1 ﬂ

'@Atm&mm; \ '_ [
& $(-a)= N(-tx E(gg-»uuﬂzn) cI-P(Bgadel-dl
Plgpays - PAgaY = bl o

- ar a&z&uw(@sbu@t&&m-—'ﬂh - Pla)
NNy

o P(zjrﬁi¢(ﬁ- N(ZT-%-‘— -‘:LE o{u—i

- = N& e - SRy - oA Ny
o R ol — ol - et - 0NNy
o) —0s8Ye G- M A 73 o - 2\S B o
e ge - ¢ 0;;‘*’ i,} . & ,_9937 2+3¢ o984

3 L i Y 4 9y - < "

M;Mﬂ—g%__ﬁia—# S 2 ©.49%
4_. = S

T PR R .__$%4q4g




Q

e\ 3§ 2~ NG, Fiad p(2<0.88) ,p(Z70.25

f ‘:’:L by kabl of 2-dish P LBCeBSIz 04822
N Y Pf:&co 85) = I-o 22

Muh :
fc(‘;(_-las.\ . (u&\ SWN.J,MJWJ

-s;L Nzc-% 35) w V= PRGNS
= V= 0168 2 003k e Lol

el3 Fud Pl cwcd) & placzes)
6 plreedl N3)-N(2)= 0 t4] =047} z0rodd

@ p(a-u-zaai = 1%3! ~N(=2y = M3= D= N2l
e -@."g. L= 0-47#]
— Q,Q*q - ra;oli'l] ———

. ramad

N

. A e NU ,u)! Frws Fol® PLY L7
@PH"fX{?-} wswg 2= et LD

i- g_._A__ 7\&' &(l,lq; m%z- MMMUM!) ¥
@.~, p(xw)—-p(*- 45-*4)..9(-“ 52

B Pra< 2y Nigso- 177 Q;d»%.)

@>r\°(s<*’<? (9‘ <Z<i,—;-‘)-f>(2<%caj

B HW3) - M |
. @»?yf-a ??? .!..-—o,a Tl



Waw () A Xao NS 16 ) dhan  EEleou,
) Wf Pk s3y us 3k

P €<x <3y USy fabbof SND




OGI eoMedtic D iSHGbybion T Z’/JA\
mM’i < Bdﬂﬂedﬂc %cﬂm,sp‘ S’
c
irh baly iwe epeds A A lﬁ_’ )
W pw=p , e<P< -2
F(A(): "'F:QJ uag__ <
s
VMK be ac V- h‘ifﬂ’ b dhe Wi ber™
9% 6»(Pcﬁm.u.£ ddhl (A) }14 S a.)é Fhe
L — fﬂ’\}&' Fime C,v“urj atfuij_ﬁj)\,*JJ

)(-.-..\ A=Z ) [:/ SR o
A‘4A¢ A“ e ’L?

o / H CA(‘ALA
v’;sq,ah thx/f Z‘-yfhy Pl = pARRA ]
Ag %f;?]——-a ;g:gr}’?— = L?)_Q‘JC;J)\ ﬁ_-L',d
— -V, = | 1) oAE),
X-=No- 4_-’_6___:(&4” AT Aﬁ "“‘f’?”‘! \.»P(lilk“;t!é) : g

b(X=4) P

?(x-—_.-_q} _ PN K A pIk) p(ff/f%‘) PIAIAK) ,O(A/EAA/

=R éf")U'}C%)— k.4 314
s E’Ckcljiif (A) . JL .
0 —-QP R — "



-‘HUE) dhe Funchon (ﬁ;ﬂz_--_,fé) ,gJ X
oﬁkﬁfﬂ@:l as —%Jbu.)_;

£ (& p) = iP /\f%m’_)(;};j B P

| r oy s
s enlled— Germetiice disdnbuhons /

M
QO

o :._(‘_P:Ci_ ‘ ﬁ--



8] vl %\_s
-67( SMfPoSL $he Prob. 4o C"\M& one. @

A},

de&&méﬂbt S b'ﬂ L aud

() Find Swe 6 do gk dae Lifec

A\
P«bt qﬁcr a)@mow (4) g@ﬁ{ dafes |2 \""')
217 ol :Pm 9= P

O bt Z ﬂﬁmw @ 500/( a7 — Lo

LA X=Np- /@(MM‘WMA hatppens
i funh;/\[jaqz]w;j
_ TP - O(‘)(—s) o x=l
£ P(34g99d) bt
- /\JGw(m"!'J(_ SER——
e cﬂu;c»u,f@‘ V6] %m(,grw_ G
| o
e prJ~¥G0~@0bé).,@ﬁXmU-
Q%ggzﬁ) ;9(3 li’@w,) Pl 9)P 03, 1599y -
e P(dfg;ﬁjg j_f} e

3 gy
= 66ty T



@ P (X >4) = I- .P (K& 4)
s ik S |
77;3 AF s~ G\eaCF) ke b /bf)fg//’(((
MU—) 136 e
P‘bdﬁ oo z('\JG?w(/J) —n Py~ V‘?vi "(‘".““
&%H_Eg)wzﬁfpi AZE
= £ Z @y i

. :_E)?/{et f (‘{—é)’(-,
El -}—’,(e/ +@o)f e ]

Pt{_ N, S (ﬂcc S ee MATC Sef
s - Ov’lwﬁ)
- e/ Fr=( I( f
ey for—t< G"—*“*-?oél—a hclpl
=T wi)- -

S Y2 I A"f )(/\.JG\ca(.P)) < }\M’; EG():"L& VGK) ﬁt

——

o W '“*P—Cf"-
Py —4&

- 1‘5 (H______,_C"f'é f‘-}ﬂlf’ -%)
; G-+

A e &

—
—

% £nd m.._.,. s =4




/5]
(Tl 7 A Gesl) 5 Phinn

goss PUXS B+ (x> h)= P(X>J)r (A %)
-5 \’;‘ r =
oy e e
preperty \-_—_— 23
@' @ PLAB)
PISESY | XS4) = S
pX>Ar]) -
‘\F o PCX£7J4J 3

O == —jﬁr -
\5 -
L5 \s0 53 @(x>4). "h“ff‘*':ﬁ“m;"“r ?;J{‘%

- (4> %52 GhensTbd 44 .
OPCX>U =t -;Lﬁc’-«\)) ),E'EZ =) (/ pix>b= i—P(AC- B
—  =—-F) ==Y T A fpﬂ(c.3)+f)[,_,9
s A -
OP(:QJ,) t—p(AED) Wi =1 ):0 ;Z)+ P?—?]
==L pla= I\-r'P(J(‘Z) ?.3_ p¢2

BT . S = S (— ¥ g R
et AR s——
Pt el e A=




Lo Yy A Qealp) , Fhan Zj
& P K== F- 3“" P
6 P X>&) ? :
L
& PlX= )= pla>im) = +
@) P()(gc,):: I—P(X>-c)_~_l-q_0
@) -',D()((c“)-:.l-PO(zi):.(—- 16'(

cg‘f XU Geol 4 lw\
 Ed PIXS3 ka3

Sl @/‘Zam/&a()ﬁmw/-?} ._7

P(bs//( >3)= F(K>5/ 'ij-

_ v pes M Hae slwl»ﬂ

WO E&J—hﬁww afh taking 5 expms
%ﬁm#‘«v& lf\.l_t»\-ur.s | redy- M"—M 3 -l
o fﬁz_ ﬂ.__fa,fs . A}%M (F(AEJ 1,
i AN e of Bnes sandsl, P&.!?_( 3
""“"_‘“‘P“("K‘>—§“/‘ - )Q>9__)“___*_P(_lxﬁ>2_qu_L o

- S = —-~—--—s//




E

Shect

- /‘}_\')_(Lc(' Havows af” ‘H\c: datgct and
repect thrown (Sheshag) wnbil he M@a—-— |
36 it Cinfect) - TE the pri of hifigy Ahe
.-\-c\fg,.&% IS (O_fZ) il 1F-X Ve.ﬁo'(- do the
vwmlmr“wf Fhyews ot Fhe @@(ﬁ undsd

'l"}\-t. #n‘f‘psf hHlf\‘g
) me +& PYre M Ac needs (5 ijw____

O b e g 4'}14 na.ﬁ J Jeast=
(8 dimes 4o bk Hodwek

0 _// | TR _f)e_ _ﬂéc;!__a;g_ﬁas./_
_(8) _dimes Fo hif _mﬂ.i_uataggﬁ P

p&- Lo h oM =07 S
)(/\J BeoloPl -——)fé(} j(?)[.%‘}’”,i*,, |
 PlA=s)=F(5) = (y(,_39_..-__.......-...-__._.._-
P S) =PIX7Y)= gy,@ 217
i ,o( KR&S) =)= P 6)(75/—,-_;_? = |-Llo 3)







@ PoiSSoN Distribubbn
Widdh
Grven am indecva k. @% ("L”"ﬂ)m/ _

- Spate, diskunce, hiegh , .- — ) g Lenghh Wwso
\,

v

R | PR —
LUl A4 Acam evend }lAﬁPﬂ'ﬂﬁ mmkxvdti)_ :
L K=o of el )

C[ER] Wm bime il > W= [gie Bo]

W= 3 m\q\wﬁ-c. ks S
—_—— _ ‘%y s g ‘_} . e, U—’/ JL—’ Nl
20 3=

b Ae e accivtent— Mappensin-wado
“\Md‘

—A=o- o Fimes Hhad A kfmﬁm -
Q,L f_o)\}z,,——'( L T

‘- "W

A: Police, Cas In W = Z e

| X = Nov of fimes Hhak A hf;ﬂﬁmxw
‘€X31 W = %%45”%7’3' |

X= N"."[ A Aypmd/n w ’-’-*f%"‘:[”/:’/ ~f

Az Jumpd Playus paks 5 mekrs’




w 1 indevund a/ Spale | =,
w =

ex3 A ¢ AgPiny EPNT A one page
> 4 ,mumwu% A:jp»\@ eN o™ (N ‘-‘\J(OYLL )
P"ﬁt

2,-1 g b)\ ) ‘--::--_‘X — —

| f(ywbd) cd'f W)= 1 i A J\/‘“\Q"“Wm\«)
£ Az M. J/AMW when W= (Awo)

Wlw' X = MNo. %AJ\-WSIV\@\O) ):’,\>D w>a
‘\'M _Au@ | wbo_.

( X av Pa@’) yO) S NN A |
N— t&f We— A5G- m Qh.) -—‘——%[ﬂ‘) > g

Do 29

P pem a/)( gl g
A = %, & 7 A xegla—
L. it mariss oW t/ﬂmf‘v Mdo

~—-—-‘6«’ﬂrq~’c9 s Gl
/Co/lc,(] fa)?..: _
N @al@ £

’f“skzvooLA«c%
%UM)QSP’?)/



f@mnspm/ [ﬁ&m

ALY, -
1__ cfff Ko po(m) ;5 then dhemy £ /K s
= Rir) f e chem

-Z‘Hi?»}gf )(ancm{&kw. ng\tu; -m)

. i + M[n-U
P__’Ef M (4 —ig(& | )g ME b EC() M{a} e omCl=m
(€-1) 4 =1} E
; ‘ZA (+ = _’2_, ' Y mi,,. mg____m (_e .(m e/
‘-

fgwnmswﬁm]mwzngm



2K X~ 0(_2 Fhen, Wiite é,é E
C@&j&,@gﬁ, a; WJ <ompule PCK?UC)

@O NH-= 2(e- ;3 R @sz__\( SN P
0, Pz )=t~ Py = — |—PW=0)= |- £y

...'Zz:’--t = :
o ._C«E{_ - |-¢ = V=0.13 = 081

€4 The arexaye numbmg/éusa‘omffs @nérmg
a Sh\e s CZ\/) Py M:nuk ASSummg the -

Aumber o Customers hag poisSen dist. Fud e

phals b st dan c,uwaw’vg enteving  Hhay
_Sheve __M_._Ct)_.m_e&m__@mgae mwn*q;zz

_____ S_}i,______._L(,é:__)g_ﬁ;_.p;,-,_t,%..,_w}gMI—EﬂM’U.-.e}.«j\,t__éh@ o
4

________élwf,_gé,(%_m___q___ - m_w_.-.-._p_%m 2w b= ] -
1 o " ‘ 2
. Know TF w=L _.;__@_;:—:___:_____:____.—)gp;(,a(_?,_?d .

. 5\&)(’\)P0(7/)_, %«/1 _(‘_2-'{ %,r )(“M‘a,f/ e __ _

o o

PXz2)=1—0(Ac2) = (-uc«:,.) Plr=n] = —~—

R —



g The AVeQaqe_ V\wmb.w"’.(/ PM’\(Cn.Zés \S (s O
PFerminude C w=y), I e Phone Cq,ﬁl&

Foliswos PoisSen ik Y £ind the PO
Yok L 3 cudls v minbe (W =)

6—23 & . oz - |S S%Mfs(.d____i

.
]

Sal o Loy 7os i
- |
(VA= u/ Phone s 5 X |
' P |
o — q

— KNPDC/’LS)__;}%W}_ r3 QU ‘

}:ZS ? - = S O

P()(._BJ-—%(g)n__. c 3(/,,25) o
! | |




s @) WUw«) T @gwmw% ~
mguw;qu/ﬁ& has poicon A, ,
e, e pri 4 tape 2f Lo
b 2 ditds Gy SRk
éWWW»M HPQ«/L::@LLQ)M
et ne—difed (K=)
[$o] Lt xz Noof lifechs on dhak
E0)=m = 4 Ppor— W= (oooﬁd—

YY) T—KAW'—D 4/ -:—-;\r [<c0 —;{ '}:%‘D-:JZE:OWH

sl @.~_,____;;%___w,_:_.__zj,aﬁ_a____ P P>

o S, _q 6 EER———

%[K;/’?):;.% L= EHK K=yl -

-+ I

= 9

" P(Kﬁ-b) S — :e,f(ia}L |
@ o i FFJPQ/ e
Aol — NN m_iL o =43
@Bj( ;<-c=,

%(X}Ll -

P lem ftae & 5 . 7




CH o4 W =% & "
/—r) -2 X .

e 2 |

______. S Q){ = 'ﬂf %N _PDC__Q_}__ =S ——ﬁAA‘LW —J—[{ji ",——\ v 1-; —— y;?_ﬂ.ﬁi; ==
(O | o (ed]

~ - " ” | I's
[ o ¢ % N 1 (BN i
T s {F— f*m-{—‘fgrﬁzr— ;_—5”-@-——- —:‘-%f‘/ ‘r'"'; s

e ‘ B il :'__:2 rl
“‘Q#’(f}f st a-;—-—-.-_--—---é—f-h—s)---ﬁ - _fje—’ aN . ’kﬂi‘*x‘iﬂ—]—" E‘SA-! —,-J—- -
R L S S
--~=_h%____i_ s f(w -~ ({9-} 9") E;z e

e

S ——




= 2] S

Kom= 4§~ | 3 -

Ny PR U 3.5.-7(’0(5;9-1 '
€|y




‘__._' :_.__.._.._.-._...._—-—..—" _-- _-.__-_._ =
e _,@. ‘_
L Y . J‘/.J_l_A — -

)

// -’- o




[FE] Continuous distribuhs 1 o
@ GTC?MI)M a}/S'f'f; W, N

——— ((

T T
%0 — E“’g"“ c¥dy s(x>0)
USe W\&gﬁ‘ﬁﬂiag g pﬁr.‘fs Lk

&nd =
3 *'..8 ‘}:{;\)-l
@ ey d

T ) B o VD,

;1(,,»,,9 f 3 oy STy ./ -

6 I Con -_@f.u@,z,;wu I V2 N A

ef  [Zly-pl = (=2l - -







(ﬁf )(/"\JG\C"Q}Q)) Fhir, ‘H‘i m?’ﬁ%/{
Mey= G-
PYbU} MG’) EL@}(]

D f’fw"} sm




e ——— e ]

Th.> X\’ G("ﬁ ) ) +he E*C”
=2 lémA Var () /ﬁo(/ﬁz' t willl e

mz’ Kb = Cf—ﬁ@ — =t
M(.H XA #‘U (—ﬁ) ’%//-‘3(‘ -pt)

| EC&LI_.//}(O)_ ofﬁ_(_/:g)_

ﬁ(u---ér-«-uw(f-m@ (~A) = @M‘,,f(,;}’f
" o= @_H)o;gl(t o7 _ 4% +az,£¢

L V) = =064 @ao J?—

s ----———*"“4#;/ ‘7’/5 — L. ﬂ/ "// XX/
—-—@K - Km}% #}; Ahany Gnd f“hﬂ(ﬂ 5&/7

..- Kiy
~---—*-=<-';__-‘-"—-—---—f D=8 T

M- ¢{;)~— #Eé(/,gx./ ey (/am’z:._q 9... _
—ete Y= -3 %J-——-—-*—-eomtc ﬁ(xo 7

0@;& X o (A (22) ) fham wmcﬁ@/, 47&/
Elot] o) ' -




[

- Chi _S%uare J&ansm Cxerd
P G W S N e e ——

d\s 2;\,-’ g-u-‘

IJ‘S a sﬂc,,ql C’a&of Gaimma G(Lsé- When
Olet =X . yrei™ d r=2+)

@/6-::2_
iy Ko A

O co
gl . KR

Y:" A-u—L—- Lt
R fo J-OAZQC ‘)‘5599’,3)—%:@/ Y/;iw
Ko KN’)f(.rl f«H}q \{4;2-19 c’f /X Wil = f—d
£ (o )= '#{E,’_ﬂ? CaX c@ﬁr>c;)§g/f_
p— ,.'_j__'_-____... W - S _2 £ i ___gj...f__é"-\_j_:. P s P :
| .y % S
q_}g:? )1:4_{})__.,_# C-24) S5 e,
72_0-)

L EEsp )= r@ ol
B Ut

F_—_

Iﬁ*-}(r\f@/ C{‘f/{) » A XA 9(( 2+f) 4("%:'-:*:
__.__-;:g_,iq-f—‘—__.ig . N S @
fﬁ(ﬁ{l L'_:M) = ex-Coo.
___q,‘\_o i v, 8 .o_od @
N A L,



el A X g a myf
= -2t Y¥ - furtlel
——'\flw,; weide— ALK ) E) and V»»\"G(j?-
---—-—~—Salo—w gaa#(/fﬂé} s L W
= z.tJ—----r e-erﬂ‘f—wcry ______

N =0 KNG(?) z)---

fcx)':::.—x e . _j ,.Cx’ g
W?} 2’ T

B Ab = =g | b
N (%) = "/,é'» 2r = 7.4 =28




-T- L‘L j CM"' %C‘_\,\ML .:JLSL” m

—4 1. S5y _-;_o:ﬁ_g__q_-_.__r., Y B _o‘q, ORI | % | B—
él____ eens gl SO goes L oo ve TR

Solr o) kable 2p(K&e.352) 26,65
Pemmae— P( asXshy=pPX&chbl~ p(K&ay
[2.54 A‘f-)(kaﬁ’/o) s dhy il -(‘r.: \o}
P(3-28KX & 28) Yy bt
ol (325 ¢\ ¢208) 2 P(XL2008) - PIX & 2-25)
drf\e? aal _ . e
= O} - 0.028 * 155




’%ﬁ X=Xy g bBed Xy @

C_Fmd (§ XN s
ﬁ}’(&?o 2] QP( 2437 £ X & 0.99)
‘ Sa‘-@ P( &

-...”'IJ — 01715 @P ‘-
(/) PEPIEX < oet) = p(X<042) - P(xs_a."s‘«‘l =
=~ ©:980 - o-025.= 0.92S

ja” s

@ plX> 6:74) =1=-p (<o) oygy =Y
— /)= 0,05 =o0.95 _%
OPCX—?._)—-‘O‘ 2 bu (crv) T

X M(M‘q fiod¥ e fgd
—Fnd O PCX " 294 J L X >3, SJQS@&M(

g
____@ Fre - ECA)_and VK-
g5 @ “Wyiide—F60) e
Bl ;QM@}G, 3—%5—)(4\/ \GoT A=l
gt ) ‘k’dﬁkff et 6 we frd— Ar"'“’ﬁ
@O PRy )z 00687 @Pﬂ?’ﬂ—{s’/"- L—-f’(/ </8:3.
@"ECX}_@&?D (o o pent, %l N




—————— ———

9,

Lenma_ A, )5 . Ea s
e Fhe e Y= _J_/\_,x(”'\’)%

; 2 )
ot o XN G s AL
oDl M(4)_. & —-ﬁ"{:)q S APLAT Y/z..___
” (('9’("*—0 @Gl b M(«,H—

A /vn u-) -e ﬁzc%—f,— ),

| 24y .~

Lﬁﬁ_,q‘%——tj e Crj— =i —’—X 2o}
S XNG@#)"/'&VE

7 e SESIERCIN: P —

—

1 a8 . .
-_.__._-.-. _ e o +X(( ‘Q,")ﬂ‘ LA !-.-..p - \V&— -éL.(.i_y__. e

%P(& 8 ¢ X< RERRCH:

= Je 6" C d IZ#J) oo \yf\__) yCG‘J _
P _ = S My
|O q S - D20 s )
...-— (@ B ?0

fl.




-~ $ol. £, XNG\(B)ZJ )(’/vﬂ(()

rard ¥

=G -L |

............. & by dabic / .-..)am cr Fod.
-' 221 D BN haT
Opcrensatn 7 _dehs
@l KEHB =) -

; L \@
. _.ﬂ__Aji M) = -ze) -'(f-lé)z-
e *‘L*“’)““‘—-f"vf— PEX>Fa3s) am ot -

= )w; STXGG, z;f%‘

TR e e
P(X>7 3:/.: /——-P()(Q 73:/

S =eaqzs T
= o- DZ,S




n 3

<

Lemmq (ﬁ—f Xi o ’ch are iid ¥V
MemBhed Hak Y= 2% A~ Xen)

gt i -

=i XaN)Z'%\r ___3‘\/4(;)-_-,— (I-Z{:) R 52“’1

X"'NXC:) ___9( M(ﬂ (i 2.-6) i

~Xn /\JXO) ——>NG"}—-C"Z{'~) L-‘-’ﬁ’ié&‘"ﬂ-

e D
&_M a—)_— e er .

X l% 4= J(z+ +~+4Xnt
- = E e — : 7

| ________E[ X€ 52 I g LY Tag R

B _..-_E):e,J .,_55’(?_*_ e g;gff’"‘f"-"'““’ |
_ /,‘{[G) B L I
e (1-2k )/‘ (/.-z(s) A (/-z{—)
—— fo)n/z’"’_\—\:} OTZ?/:\
vo W A~ Xty | XNX§) |
~/ —g—



- C/;?'\.._JQAJ\Q,L,V ¢_y_,J)
S e = vaE |
= i’f 2"‘"&‘—"%—&“

- f ol X 02 [
X | @ti’f»‘%

:)H"y




v

@ &,La ish-
. SRyl SV S 8 s«nd do hane (;foﬂou)
Gk-:(ﬁe}o\ Aisd- 3\ i ,o(-f p.d- & hakt

e Allowing //.fm
q-) b-)

%(KQIL) -—im) X (l-X) %f ‘m:/((_.[)

, LJ
WWhere KQD 0) w—pl “" Do PSS
OLU’\OJ'CJ‘by X/\/B(q—/—'&/“"_ Q—"— by

WMMN Blarb)= j’—,:——lf/-:f) W 7 R
——And— Bt 7)) G s 2\ F)
gq—b f7(4—r£>J . |

OQ@%\ ‘ﬁmc& > LS Z/r,m
e Blab) —B(bm)
O B;(a,bm e B(q+f fs)

.. B(qrbjp_. ,g(a.,.b,la)ae(q,bw
B(s,e/*--fx ok

= V(?}I"(‘ﬂ /2 AT
P27 = TEKSKGA3 K2




Tm' ré'?? K B(q,b\,,, Fhann J‘J\L-my“jﬁ/x Y

MLzt L Blarnby *
B ) (a+n L (et
fj{‘l") fﬂ,_:a ﬂ! B(q b_) ’T }9) u@‘r’

-

ﬁf; )</\/864/J:)/ Fhann

‘ab
E'(a() e B T e Ee N P
o+ @+ (a4b+1)

Remavis () &f a=b=\,den the Beta o

}_;’_Q_djig;__._d%lﬂf BERER ey

o 6ri’ -
5 (j( T= ‘”*""_ "\ = ‘Ti.“""‘“"'w__“ i B_U— ]T(;Jng
| )) = ——
__H_,___.___#_._M_(;FT,_ S _-,__#_':_L ‘80 - *5‘6"*"")7"']————*"""'--- _ P(:_) .

Y "’(n..z;'

—— , 3@1@, Ll __g_(_,l?-,,'_; ';‘:z:f)‘m_/

i it Y




&,

exA. S»&PPu.S(_ A OV 8 hng H«ﬁ//ow»gp_z
’72(9) i@‘d Cla-g) L i oc ey

) g b

O ;:w!wmv,[. @RJ Feyy
S\‘" f"‘ nq fby) (_S P 0{%

o q 5 ?N\B‘;\ )
% Yor BLHLI
A e, Sl _ 8
B(q,b) BU/,3)
B r’(;z) ’f/iﬁxé A3

___jg_“ o SIS L
' €o ‘b (i ‘t) aﬂ —




@

. a4 b
=D g
Hewr $ F Ko By, Fhn Bl B &)

U hune V= X s (’;(.J;jz e S |
;i E(w; E[;( . J_)z]

= E W) - E(-L)?

—
O - )(w B, Y — X7 UG ) ——D 56{)
. J(N Wirf( &) VO = \/ .
oLz}«’ d

YT %Qx £W) ] Eﬂck—-sg;‘i}a-—!;_-

— g /?_ - }‘_L._

IS $LLLLL

( l/ e “ JL pagt® _i_’_.!._.._;

- Bl = ailh 1+~ %

o Ekyl, qu,_:_vvocs,_ﬁ_______?_

CMJ) @-rbf—/J (+1) (/-Hr!)



(s)

. | < s o Ol -
@ A Pe.(Cth¢ 9/ écﬁ&f: whe

Ll s
Xo\ita_ meny %%Y‘qa_ any A Gyven 0(4’7
g Bedn dish  with qumbfr owVy-b-=F >

\u/ .:_U‘

.ru( o Py dhlt femrel—km +en Pcfanl-
Commenk Widners on Q| v Sy

Sol Ik X= per. of bettux of Cace

(-1 s

) o NBCI S) = %0(}_ {éCTS)XOfixa

: _ y ovi—— Sti— 5:‘ =4 __"' 6 v
- : € o 4
oxcon IO 0 K
K r’(nrNS) =
\ﬁf.' ":‘Lff
ol Y
- :5_1_ S Cie X )M |
! B

=l -0o8 = 04098l f



_ '
eharfls £

_..--..-\

|

Rt JJ(JJ;(.JJ( (/-m,(,.naﬁ(__jg)
BC%+\) 2 +\) |

(l-—‘sz)-‘ = B(-%+1,-5+0




\'7CI1+( =n\7n

&

\_76”)_ VO'H'/)

n

Op-5- X - o=

OB e

A ao_é =73

_ﬁ.___:____j X

_ 1
=
\-70) l

o (]

B vzx@x__g__ 4:(-2'25:

locdeea/ ‘3
2L 2A oo

2

[J‘V _219 K*JE’: 3
JK:U’E‘,@J@







M ¥ A il =
@ Notmal dlistribubn [Gasss dist. ,Bell ohst]
MCMA/JU//).J(#L, <1 G cael)| ErI\ ey
(a’//df’/) S M(JW\\‘Q’M@Q
Z aule)[;t/,;{d,.k), #n&ish /s SN GTT .
i uﬂwﬁ-‘ GVMM Fosdy (u—s s
g{) Lo eg;-}.; oI d ('puz_J QLI =) o Iy
Ao SN dw,t/\ IAl Do o ep Iy
az)))\--@u-\-uu:%o% Ao Ze\re /L,
QAT (Rauss dish) s 20 Loy aowr,
g PG s WG (Rauss) Uy
‘:..q___J Ca/,J()L//,J( (/i-S'-u ey (3:,5/ a&ref-—
A M_D_w?__.wc__--gﬂg q-Ccy. _)(__..%//b_w,_____.__ _
—Notm ol dishe Oty Twa pavuncehns

- HALmeanIand ;f‘[@ﬁ_@@] Jfﬂ Khag
e Allsusing J Pty Mngc@r]

iy K= HIE L =—0PC I LI
—HH = :-———-*ﬁ-x ~ € 5s ;_o,gfw

LM LA N

~c* M 2o



We éanféslnow /@;}Pd%
a@%@/ - ;@fﬁocb(

()2

#}n @ L= S\ 8/2- Ja J-—.
ﬁ\ @ I ?CJ "'r/li- Jl’ Ao =215
TU SN ‘

/@ 53-3/0‘)&

/?_Yb_ig@ 1 if :

(25

- Z"‘Z{Q,.'._.ZL-IAF__-\/ % AR _ ek .
L \Jr"'_'!':—"‘ g ] )
=Z5 i g
S L o . e— jﬁ _



e .mffi,%;(_,ﬁr?hg_,,_;
QQI -"-'-'j B S W (;ﬂd&. Jf.j

6 ©
e ;r r’* T
- ,j,{ J@- olr -f[fab]&'-”{’h
,_Tl[&.?wn e rde- Z-tf"' 6-1 rdr

e .zt ["c-r/tjw "&t [’e _c] _
> Sy - \F "Z:"':-




Some_propu’tres [ R AT
Notmd dlict 7 AMpserean (I

tf'-*’/ (M) by \np Gt wb VL= O
I (M J)PUULL\ u‘tz_,.-J](N(Lu

.c“’\ PTUNL DY /lwc-ub (0" ) w\.qu P av\-aJl

- u)( LJ\)-P cﬁ_).JJ _/u..J.S 5,_,._} o)
/b )Wﬁ)..yy/}\mﬂ\(u VA M, ouuiskfo

é(“l)zzfd f—cx-—/‘*%dwﬂwbh-fca,ap Sty £t

L2
_t_ }_Q:OJ_;-AJ\ .eJJ JsP- (Symﬂchfé J'\NJ (}—--@{ W...LL O .

_ Mmkffwwo:(ﬁ/) o.«e/oL ot o all oty

o Ceehm s i Ty Ao
____________ (,P ({ﬂ/lﬂ(«fﬁﬂ POJA&( ) (AALLubbJ\ 2\ O

e ____________:___#_)4,;___/(/__:_;:_5___'_______, LSS | ST ——
A_ _"& ufo)’ﬂ_op;__ Kot )_A—-JJP a;uba.u_) (_;Lf-\ @ i
""""" X=M

Jlj;L_l ___ [ R - k.. i 28




| jfwdm JE
o (\oa[, QJJUH)M‘ z:/,w w\an__lxba 6

/‘MJ( é"JM ), L// oty es a-u&#c,‘g—& vip
AR AREL J,,J“;J

|
4 Sy l 2 __g_ E i
i’ g | - éﬂ’; meremamEmy a EY o B
& | #49 o &
; i U - | AT ?-_,_ I S

£J(4 "' u\i\u!oouw)aywd\ VL p e @
LAy )u’.'—t © A o0 LTy WG EON Ly
ot \o ) Iup (it v = Vb oip

P( qeXih ) — fbfaf//,( ;{J}b-——

a4 b




<)
__ﬂ_<_:> céf)(/\//\faﬁ:((r) fhon 3. 1Ay

M(Jr:_ ae e 5 — C’éQ’o
- f,zé‘] jc s

“jw—- —> - raf = o )




, [F
T . A~ Nk, 2] Hran E&/—M,Va/ .
ﬂ‘.é.- 24 ’('\/N'(Hl_tl(

pt+et
e % Loy (}14-0'{—) e (M1t

Dol Ko p T
C} 7260 He, £ e VO =
OCoM/; AL Pﬂ’ 2T ¥ (./U-PZ:J"’)A‘O -

e P24 <X 1Y)

(zéxa€)ma.75

ar‘-—> ,9( ‘2< "“’” cz) = P~ ~iCE )

= flzc) - PfEc—L) _> PlEe2)- Fz...,@(g%v |
s ZP(E{ZJ"\ - 2..\“*(@ b7t =1 ~0'°|$ TS




S‘wd Hhaf 12 (M- 35’4;(4//1‘30')“0 ‘??Q
lty, p(3-3mexe 3+3 W)
P (—9<x<15) |

____“u—ay__z—w-P*{M--“?r é.,, X (’NM ' i 3 r}

T Plaestan
= P 2342 4t3) =

—. :._._ ——
'=.
e = s S PR ENSSR, | (R =
i
e Pt R BRSRNr) s R i ) — S
|
H
|
—— e - W=t —— - ! =
— R S o 1



Os.,tw_@d ormd disk- (5) ijzw‘

ond /- ]&( ) kLo.éFaq

O New dpl. Called éSJ-omAmraP Noomﬂo@s#”

___L____.A_HCH_.,%__ e

| @C,(,___ o\‘& K/fl/‘f-(j() —_ _._.__.___ S—
I _./w/ (/-«.&( '[/ 7 B9, W 0.0 Cltceps é’

-/QU“UJ »/;' ZJ/M/ JW‘-PU)UCrp

R _P_ [)(—Q—d-)—f.—fﬁ—l—FC;L— ZJX____C_)QJ‘._P bl
el W» -=-nvm -

~ Opsaj= - plca) - - /\/(4, I

B, P(Xz-a) =1- PIXCQ) = \—NG&)
O #aseh = Kiep - pea)
- B

bacdy c:/ /u,u“a\ b s




5

Table ,,/ g bandand A/ofmj 444 Cs Miol)

- ﬁf L~ !\LLDAL/ P> AN T W=
R P(j(cc 3S)= prdo2s l\/[ox 85)

R p(X&=l8s) ). P(z(il 35 ) Jn (L.&S’
SR | T%. W S SR (LT oy - T " S
. P[_hoﬁé K..QZ_‘]S):EP_(Z(_CLZ_‘! 1$) = P(KXC1.0S)

= N(es) - N(eoS)
1 ’ ‘e Be943) - 0:953 P



JEN
ex- 3 (o MLl (f

lo(-z-|5<}<<3) = plx3) —P()(Q -2elS)
N ()
gt P&Z;)— P()((ZMS)J
TN [i-—o 73H]
= 0.99Y-1 +o-924

- < pg:00l; 40,937 = 0;72?3 ._

_exl _fﬁr/___xxv_w Lo,r) ,..«Hw. Sho —}ML
PM—B < X <H 4‘0'9—9-' o '63&——5———“

B \L&‘%W#—S Adrel o

(3
|

— Pl = )= P(oq A &cea«f Q:—" :
=Pl
o =Py — Pl =)
e =plx<) - Li—p (xl.l)]
et _.____:__b__._.-.#__/\/ 4 S R N ||

=2 M) _ i
= LSBT L 63-

‘."..".06



R WP S = e S

@S&Mar& Normdl dist. (Sn-d) i—]%‘

3 X~ M=) : '""“_'i_

aad @ &07= 1), we bk

o new dct-. Called € Slandurd) Motmad Aich)
Aol ? )(,,\//\j(o/() il

T ) 5 G i e
/\‘*"‘4{_’ il il Sl

,_.__.——J"'

OPKw= 1+ pltca) - 1yt
@, P(X<-a) =1~ P(X&a) = \—NG)
@ Plasxeh) - (Reb) - PK<a)

<~ s Al A o
.L)J\C&”JC:/(/\;J,M\JM(? 1,_,_9)./




[Z]
Tubla 9/ g bandnf Mofmp Jlicd. Cs M)
F oy —PC)(-B:() ,\/(xj \f —‘;E—' /"" eI

/ 7% |

Z.-o 5 ()1?8 P

|| €124

4 2 .-3.0___ 3 .@_z_f:{B _(f

1 2.9 lo-29F

——an =,

e P(;( 40 35) = 0« 3 025~ A/[OJ &)
qﬂp(x<-lﬁs).-:__/>(z(<.i 35 )= b NGLSS
Y. SRS RSNy P -1 %’3 e
: /9[}00541( € 2:s) = P(K<2218) = P(XCl0S)
— = N(2e¥s) o M(l.0S)
b =989 - 0853 -,

~ "’




11
|
[ |
|

ol ; S
X 0{#30\-”\/6" )*/; b’d’#‘ﬂ/,é)| [:

2 (=228 C3Y = pKL3) p (;(( 2.08)

(2]

S P&is}- . p(J(’(z»;SU
. 0999 _ L’"" IEH] i

=0:94-| - +0-934
= ool p 0,93Y - 0:.?2?3__

. e‘”(" hﬂ’% }(/—\J_M {,D/” /—ervr S}w@ M
o F e X ) et o3

‘44%%—3—1&4’\(4/ -S. «m;(_a :i

4 |

_plA-bc Xyt ) = P (o - <~—/( ées e ‘L .
’ —_— O( - X—<& — ot
- = PIXEy - pLx -]
_ = plx<) - Li—p (a.)]

BEEIPT I~y ° | | | [JERE PPETELY | R | N N—

N I LA/U) O S ﬂr__ﬂ
‘ = 2‘(0 8‘” ( ~'_—__ Lé@—‘

"05'8




Ho

(2 cgf W i5-conl Suo\\M XN, )

——
dhen

@ﬁfﬂ AXb - H’\Mb/\]I\}(Qﬂfé qrj)qlbf/L

‘JO (M; s ’r#a = oo f/L:.):;j\

O bjf Xy X‘l—yv,)(n afe IWC%%S&M
M (t_ i N -, a" —y the
------------ C weEw U NCEuer Loy

12\

Pr"—"£ @ o F X7V N(ﬂ,u“) ?; : gt e L i

o HE
N — S .-_____é-;____.__*._L'-J?_-EMQH_‘: _6 ._t _2—..____.__-

Y= akfb > /\/[41 e, /’7(4(-) o

T s N H"j =€ - qL_._e VLI VL SO . MO
i (flﬁ‘f‘b)t 'i" ﬂzft E

S—

2 2

— ,?,_____.5, /\—)A/(C[ﬂ—f"b e e



e
8) 2. AR gl Ll Y
O E;i‘_-__) ‘)( "\' (-—2: ) M w;&é{}/’@h
a B % | 1—:1._
0 j .l 5 , ﬂ‘é-l- r—-r
Lo af
bt g 2
- 2‘/ «-%4—/ Iy =
—_ — e --'O‘C.‘é C oo
g -X- (u‘l/v;’\’NlN(Htg L) gt B
X
W Pt AT .
: s W 2'(,\;{. 1 K ..t’tr-i"(n] (—
——--/-\g—(rh_;——-:—EL ¥ - J -T—E [ . TR :]

- ko itk el & u.% f&%.
e ———ta é‘__‘.“_'f_._._.__“‘_*..‘? E'L ‘43, ﬁ__t,

___L__Egé‘__ﬁ]# gé] -— £le ok B

- ﬁ-” (4 /"1 {1, M. — .M (& —
(/Ur"*.l*’l] - ﬂd‘ﬁe L{‘Z‘) 1——-/0\('1 ; f

i =_¢e S e e )
()4 @*‘*Ej 4" 1
= £ - |

‘‘‘‘‘ 2w IONGER )

]\/046 Ily If )("\JNU(“-" u_/-—
e alind N(M ne)




il @
(&) __
peS- ) SWJf NOWVJ\ o(m«pdﬁf %
Ltz))s (snd) ‘))ch( tg._w»G o
22y Aé’- PR & WU R T -
“Fingd P K<3) Usbey Fhe- MZ&

- ‘ g/ﬁ St Mova A Arch- (Z ‘?'%
éﬁl KN HE) = 2= ><-/“m//\/t*c‘%})L

e r’( e
e e o = P{2< 2_,)*___ 3 KU &3 ETEM
= N(2) — &g77

oﬁj’ XNNCS/"!} ;M@\J
- p(mxcs _t(_svg_-n_(_% ~teble)
S plreten)a st et g

2 T &

— L=pf w7 £ &8y 0
| PC =7 Liv-(’(zsz)]
—_— _*-_-_p(-zg_% Jo(alteerd}

_— P(Z £3) +p(z<2)_\

= 0,933 0977 -/




. s W) i
P (6 eB) Uy - @Aﬂmt 4 LI
§__.’?j-_[-,__ Péé(yég) » F“(‘::EC _;_r_i-_?- 49_;;_-)
' =Pl % &2 &3 i
e MB) e M L2—]

— o994 — .97 - e
ek 34 N (39), the Pind p(14-31<6)
gl i B Z‘@z@ _ ZPX-31=6)

— plix-3i<b) = pl-b<x -§_< all
-------- — - -:.*fé--—-égc---)(;—}—é_g—) —
L lien o Af2Y BRIV Y 7 B | I
P S0 1/ WP W |

o . {
PRSI S poge v L N, ____-_ — ) i == =
‘

== | .i




S | [\_?.;
ex-s M- xr\/wézs 36) and
(] x-2s| <2 :c..qstfq_..,gwl_c .7.,7
&;,o(\x_zs lee) = p(~Cg - K-2S¢ e it

. p(-< A L)

e’ -6
oIS =p (-% e :
o I B
o __ = WY £ PO ok d i 1)

‘H‘Ln FTn-J P(‘ﬁx <q) B
ﬂ_ M /4 Q== XL-__-/K_/’
i XNN(B fg———0=4 . 1
R P( | € X <9) =€(-' 3<z<ﬂ_j

Y TR



D \

Theetern 3 AN 021 ), s “U < "’Xf”

Pm”ﬁ }(N /\H/"')ﬂ —y ;6‘(}:‘"— c'i— i It‘a""(ﬁ(’@




T
Tam cf\ff X Cizy—m) ~/ Nlon) and F
""_" ", (2 — 2
B=2ZXe 5 Pan Yo X
[ =\ i
Yhel) JI_J]oJ_ﬂ,J\ e

'f XN Nloji) "55‘({ /-\_)9(0)
o XL,/\/OQ(”——%- M(&-} (1- ‘.’.‘E)

an-’r]

\ ’(1, n s_
-G
(I—-'-Z,{v) g Al ant
B U‘““yttf;
| [
= 2
e J/\/BC(_/)_/ ﬁr_ﬂ



;Ca_(__ggr Ke(Lzy— ) WN\WJ‘&M (V.

Site )((,/\/.CXP(Z) R il

T = .2«:1“0 /\JG(”;‘L‘
T ¥

Kerorexps) —> Mt= (|.._f:_J.._______..._

.__L_

| J:,/\. on 51:2{]-5[&“3

EE& . ELEE i
—_., M (.:E:) Ly (4r -
- -5 o8 Lo 1

%& Kz’r ,,...m "

Xn(_

L ST S e S—

_____________.: e -.( — ﬁ)
e @(n, “K)




A A Ke(izy—n) are wuw,;ﬁj,u,_ |
S*‘ Xe ~J C@(?Cj) y, Fhonn

_T—- %‘im /\JG(”)’LB?

T A
- S_’_c>_|___ X~ exp ) —> K= ("LJ

Xib 4 x,,fr*...m |

M(«H E[@]—E[&“] Ele )

El:e/ - - Efxu

| h_u__:ﬂ\,%) f(t ]__ E(l ‘)"S |

-\ i
e S G(ﬂﬂ "}f&')




/1
@ /‘fﬁi )( ’\-/F)(f.t Y, y:%ﬁu’\/)(@}
vy, a |

1
prowf /)‘4(&); (i~ 24 =

V(':: L, sy P

& @X)(* Wit it
,ﬁ;\@, E[é’,]—- = EZ( :)sj

= ELE]. BLE,. .. ELE*]

= (= e ey
- - -~
- (/—Lé) B ((—L@)/LF e [ TR -

— ({"L+36/L
N e






¥ / ﬁf’ K~ eqplo) ) =l &
a2 A @33

-
E\:—% i >,.<f\/ eXplO)— %(H-—- (/-f)

&) ,ﬁ“x@(—ﬂ}(]'

M(’H E[C. 7:: E[@
_ErdY, gL &Y. ECEY
= (1-£),(i-%) (-5

/"*\x

_ C-ET /’\/67[3



Tha,

—_— ﬁ; (R 'XCU (=l — N cm:mﬁpj:
Ve
bl Z’Q ~ D)

.E—_'i'\"’"' XLN')Q((, —— M({']z(f—-ZL)

a(n(]

(l(l-(- -—Xn)(;
]- <

M(,(—; -~
- EE&‘*J ELE ].-___ 55

MG—) /V) () —— M(-H |
- g [:(l-'z.-kjh'] E(I —zky "]-—-—— TCi-26) j




@ ) 0
e e (c {2 = )
; 7 * o= x W £N m (W X % G W (0S50 /
A m_~|uwv£ AC\G& ~ W -ﬁ&b &
(BDur>g o R .
nv  §1 oo u.etnxb
MLM |m4. .mulml_: AR J P o e?)
yw (}) 2o Y d %
g o N
voit g QU Y ¥
__euXxT %\C m K\v <
"Anwl. _uwc nvC cﬁwvb*ﬂv\.—v ﬁ AM«C&U o ~L & \ m.w._wb ﬁou..(rrogmﬂv
o L Q
s .nAanqu\
i % 4 2 +&.l© s x,.,Ova\w ! —
o dvebeN | ¥ vy | g BW | Dy wegavny PP 4= 2o\ [

sUeRNuUEiQ (deaeA) 232090 L0 deer




sis ol Y B (s (9
_ 2 0 el v | <o 1P ¥ ig
o = (o) Ay D 2 e
i R v/wvob o
R >3 o y
U ,uwom G § \QB.\. ¥ |
* V?\ - TR Mo e 0 WAO |
2 Fo v (S wyy X | ™ o sonenill 0]
"
2 - (3 e ) 3SIP
i34 ) i ) () P2 ™ PolpbudT| £
NN e o
- 37 (3
A 3
Az A0 SO ET T TN
" by -~ 3 *
X, T~ W A | bSO 2
A% Q
o ﬁﬂ!& Nﬂﬂ&@o\wo
LN DN x.@&lc e R K :
(3W)9 Ao VP | pp v | |
0 doixef\ | Xy weay/ vy y 6 W (X WPy Padwdg) | 5 p g0 vy (o]

SUSLIMA 51 Q;,,.O/doﬁo»@ ShaMNUGUa ) wo EENA




@ ChaPter SiXes

“®Seme Special Probaxbi\ll";; Distributions @=

) Disclete Pr.o\oabih'{j Disfr.‘btufioﬂsg

@ ginomfa[ Dl'sfn‘]ow[-;gn (c;;A\;_’: pyzay
Bdrﬂouﬂf DU’Z'Y:JQ{,U&!OW '
s o s S NS N N e

Bevnoulli Expeyiment : 1S on wemnenz‘ that has only e
po,s;ible outcomes » event A (SUess drial) and evert AS (Jailur
tyail) -

For examfit:

Toss a Coin ONCe
we get R or T 5 KT are only two Possible outcemes

Let A it= Jet H
A:ds get T
&\ Gppae LRl 52 S
P9 = I-F

' +
Then , !7f LIe reft’of the Bermoulis e)(f’ﬂ’!‘mﬂ!”f n-times (nel),

and if the v X

— yumber of Limes bt H heppess

> Je

%jfx:ﬁ:ﬁ‘n 3 —times -

A: te Jet H

Xanmmber ‘9?E H

A= 0 23
Know » X= number of dimes that event A haffes
bhen the Lunction of ¥ s

f(ﬂ(): Z(ﬁ? e T

0 O‘W‘

D



Know » e show thal Fex) s ‘*F‘/‘"f- Since K is iy
Cond- @  T-0 ﬁ(x) >0 Yo e R

”€I+; T | L e T e T )

o<P<SI = 0</-p<)

C; bo 5 P oo = (0T 5%

Then '}-OLK) :C)? ?/*PY*X>O For KEELGL, 5
= g &Liehl

Condh® 190 27 (5 P (1010
; X=o
J,_ﬁ_— Lm_f(ar):r.l

__{_{_é_ OL:./—-F ))9'=fa D
R e
P RA o e
[(-p)+P] = %Cx‘o
1 2 ‘éi_ﬂe(r)
X=0

]

pote 'ﬂqg ,pumcéian ﬁ(x) obove Is Colied Ghe “%inom}o&l Pf
We (on WUSR the Punction only }7‘3 e have a Beypoulll experiment .
Let \oln,P) £ denole of the " Binormia) disteoution with

Porameters NP ¥
TL X EE L o) 5 then the Pl Ao X s
Quiviorntal ~ Fontlion -t
o’ i@’ Phal™ A xeobt,
O

O e

Exomple © 1 T X AU b(5:%) 4 Find fixy .
;E_L- Nn=s, f:-%— "'%7/—19:"\3'.“
Jg(a’): Z(E ('%_)x(f—"%")gﬂ foy Xz V434,58
o fo AN P 20
: [C-f ES T Lo xzq) s

O G\ .



C ,-mglt@:' Toss dite 3- Limes
Yeiet A e the nNusvbey of timer ok no-(3) 'J”’ﬁ’f-”ﬁt’ »

Findl '/(fx) .
Sol' e mwst Show this experiment is o Bergoully CXPE iment .

'\BSS ad’i(e onte . | <
A = i A=3 f = Success Eyinl L) ele
Az % Aidezh= Failure trial okl ‘B

o expeyiment is Bernswll experirent .
&eﬂ ?):;;') :x—;r: F({ﬂc):g? > a8 ¢ 8-tirves)
X b1 )
Py = z G flzf(%f*'x for K=o bt ¥
o s

o | Find PCX 21 o Eanls @ AP U (3) 2K e g
Plx=z1) = = PCXLD)

ﬁ‘:{_— £ 9) e 4 e Y
=/- G HELIE) = 1P prss

(WA
_9,_—@..— Pzl = M(Z).__?'_X_Cx(;)” Ce)

=/ : x:f ; Py, I
Lind Pla=5)=+w) = C &5 GEi= = ()
',‘;\J\-’ue\%
érjtsﬂi?mr"z"

_ Theerer (D TL X AubsR), Hen £he M 9-F- 0fx isas Lllows
SIS Plpepet)
| EE_ o X ~vbn,f)
a P Z Cx PPae)™" R Domerbts ran
(@)

oW

tx
ity = E€) = £ € Fuwo
X s

O



- éﬂ ; 'X (‘Q F‘XC, P)ﬂ_x

=0

¢ Z_’_Q Gt

Lo Bt » LS Rl (axb) = %ﬁcx R
((l—?)—;-PC i
& M) = (iRl

’Y\\eo\(e/"l@ _L’)Q
—_— X ~obs8)sth =
\éfﬁﬂx)‘ 00 2W)gthen M, = E(X) =NPand ast_

T adncs on X/\___/\"(VUF)

& oy, (P B
/\/\(fj = 0 LU-Pfef ) pety ] .
Lo = ML f’+P¢1 ) bt

X :(\(17? f-ﬂe

/'A('L') = 0P LI-f+fef ] (ﬂ)+F€t(n-1)[:!_f°+|"cf]"ﬁét‘
M oy = (I-P+Pe®)yhire ® S b PE T et

= nPL1+@-nP)
08 = (AP NIn-3E"

= o A v

& Vo) = E68) E(x')
- (P P e (VP
= -
=1 . P6lx -

m,mf:le.@ C-iven M) = (4 + % §5 )t Frad Myt ﬁm,ﬂ
EERe W L e Pelp anind

o-o)k/'\./b({J q)

-ﬁ(x): 2 C* (’tr) (%‘-) Loy "X=u,), s €
(0]

D\WQ

i



Al gk gt p)““"

Y=o

s (‘“ (P -0

L&t . = P bz f’f t/ b‘j (q+b) - %ﬁcx \o')(ai‘--x
B (('-?)—1—?6 o
& /\k(_{-) - ({"P'\'Fct)n

Theavern @ _\_‘p

A = X ~ubs8)9then = EC

\Iaqfc)()_ ne-f) ARSI e
Proo oo X/\_/b(n,?)

& M = U-pHP)

/;{\/(ch = nLC-P+fef ) (pehy ] !
o, = 1 Clfafe | Gfeh) ¥ (e=1)
X = N ( 17'?('\‘/?/) e i ﬂe

= ¢ El-frper ] <c)+P€cn~w)C/-f’+Fc ] Fe
M oy = (1 -y PeBYh PPy S0 A PE)TERE

e L A8 ne)
=08 = Al Nin30"

20l DS

SRy = EOF) E(x)
=P+ N’_-—

A L e —0e"
- ne0-P
Examflﬂgi Civen )= (4 + et)S , Find M6, P,
gov, -P =1

2 e:%—_, n '-'—'él
S X o~ el A)

6 P
ﬁ('/"(): 2‘ C'x (-%’_)‘X(T{r) & ﬁoy’ ‘)(:o)).,.._u{
(@)

D\k\).

G



I

=T ﬂx_n?_. § (a2

‘.
) T
V) = = RO € () =1 <

::Jno

9
¥

X Ry

) C—,-?_ kr*—-a}]

O o\wh

w|e

8i-]

)fu‘na’( /';/(( (‘é} 5

<o\
o e € )(/\J\ot?

M il o_&ee)
= £

@WWPIQ___CL-_D GIVC/? »ﬂ(x)—_— iCO?(
)

EXMPIﬁ @ Civen X ~vbin, ). Find the Smallest Voxluy St

Plaz) o - ST
.-S-E-L'-— o KN\D(/})'L)

=fix)= E( (3 (&)™ For X =2 N

o

o
E

P x71) = [— P(x<)
:l—f’(X=°)
:)-—--je’ﬂo)
=l (s TF) (&)
e (_f:?)ﬂ >6~2 (S‘mﬁe P(X D)Q ?)
-1 2 it
-y < -2)
'\Enﬂo = &)= 1 ik
=1 = ("‘) i

% n~?.j7> (g—j-:-“g wjftsz
I N=3 (_T)}:l‘
1ﬂﬂ-—‘1%(2..)‘___3?16 19< & t/

*gr“”5—>()5 '3& TR R E RSy d
K5
ﬂ""’ nz7 st &y &L
. e Smaliest yelie o0 () is edual = (7).
:




Example(€) 1 p X has £ (x

? —
- £ A adny T
O Shawhat fooyis o @A

@) Find Mgﬁcpc)( 0%

@ Fmd Ay y o by L W
5ol

T, QO XNaw s

o
@ M) = (I—P+fe) =

/‘"-K —EG)= (\f = 7(E) '_"Zz:
= EOO) L&) = MU=~

Xza;b -2, 2
< Ortd
5> @t
T \F :
_]_E_t__ 'lE.e ) (Smce Kmb(;{)_\t))

=
0y =2 ) &)= 2°

s AN
#
8 (K = M ey 2 Qe (Ovive)
o0 = aPU-0) = =D
oy qu'

Ecx‘)-(gsu))j g
e = (450

= Pl e — 0t

2R~ =ME-0) =

Exorple@ T M.9f.FX

£->5

Find P(o<xsy) P
e(x 1) 2 Px=2 or - 3

sele X AU (5.%)

5 X 2
R PS -;Z(* (& &5
G

PCe<XEY) =
PLISX &) =

= - Sl-‘ﬁ"’ﬂ = —ﬁ(l)+-p(f-)+fc))+ ﬁ(tu
xX=|

<2 fin = frrbosfo
x=

is M= (L +%eb)s,

(1Sx £ P (R>3), Plxsy,

for K= 5

G\w\

Continue - .

Continue _ _ _

ey o 2 e o = 1= Pre) et

PXS) =

' () = 'ﬁ(“)-}-— -ﬂ( /) (entinue .. _
X=o0
P(n=terxsg) = Of¥=0)afix=2
= ) +£e)

O

(C“ naue the Solutisn)



Exw\{. TP the M3 L of x s

/J\(Jc =i s i ¢ ty2
Show that pP(M—28 <X < e+ 28) = Z_( GLyeay ™

o)

S/’ oo-oxf\,/\p(g)_}_)

eoa /&x :ﬂ? - =3 2_
0_;4.:: nPCHP) = _..._.-—--'z“g iy 5

8
& =07 = [& =y p (23< X <)

S sz
PL3—efE < X <3+ 2T ) HF(I <X $5) g(z)
C C%) c——) $

M" F X s \D(ﬂy‘é) Shovs éJ,/Zfe
E(‘%‘):P P) E((«;r—(’)") - P(:P)
s °2 X ~ub(n,p)
S OE =0 = E) = 7Bl =pAF =P
ELC-0=EL % e
= B - _.E{_:(x)-}-P (Sinte P, L Gonstty)
= (n?+me_ne)-.§;(ﬂ?)+§’

-/V-!'n ,_.___}PV'}-/P)/ P(\ f)
Example(10) : | ot beca,(JJV)/rvaq,, P). T_-F’ A2 mE ,
find 0Cyz) . ;
j,"il:_ b XNEC&;Q)

L pe X L =&t
% F(x382P) :I (s ) For  x=os,L

o

- =0 e 5.
$Gt 7y = !-P(X<n#—§—-—l> [- Pr=o)= 2

't
"JECO) -.::i - CQPU F)"_‘j |9_.j_-_2-
9 PSS (l-—-P) -33— —_— /- = L-g— : I
BN AR e TR D)
P=1-%=75<I]

@&



H
) D:QJ\JZ—IIJV
i O O\

d=0,1,2,3,y

G v

P()/Z’) 31-——-?()/<') - I._F()/:.o) = /- ﬁ(a)

. ¥ l,®
MM RIS TR RY

/\/oft ‘ '_[qo Be}fnoulh‘ feriment have
(it

aCCuYed once only
have not rePEatfd() is Codled * BRyn bu.'\lideffobutinﬂ v

X /‘\JBU)?)
1 pX \-%
ﬁ(wb?) = z(“e C-6) For z:.O)'

o
Qa0 is caled RNl Punction

Ex.) Tossmj o Coin onte , Lel X be the Y v- oL headd
2

P(x):{’:{_—, Par x =1 51 When the heaol is

qureb(.
Pl =1-0=4 foy %X=o ie. When the tail 1s a;:iar@(.
The ?N"\-e s¢ eoach tyail is
T T
( =3 =0,)
f 1 <

O\QJ.

EXE An Uy Contains lo Yesk ond Lo white loalls. Ovouv

Yelﬂm(.emer\‘lﬂ Let the dyow of Yed Yooll by Confldered Swecels.

Seld

& D,



| ?_(X)z/:: JZT when the Yed ball is Suces .
(oo = L. when the whike ball TS Fonlwre -
g

oW

y-’x AY' X =o,]

0\\.}-\

P~ ()" Aor x=o,
(

(@)
X
19 (

P = Z
- |

e B RQeynoull s Aist -
&~ Welsg)

EX3  Adie is tossed ontes col| he outCome a Sulcess |p
a SiX 1S Yolled 5 andd &l other outcemes being Censidered foilups.

=
o

0 WI[“

We hate o Semeulll exgeriment with pr. P=L.

Pex) = L= if the six is veled
’—()(X)-_'_ B pr &)16 Nnon SIxX I Yolleek .

€
S A ~— Gemondl Aist. (e bl,L
) x NS 6)
: x =0
42(.") 5 (%') C%) 7£ny' xXK=o0,],
O oW

B,g_—; @)/ Nb(n)—{‘—) > Fiaot Ehe Smallest (N) SUh thoks
pLISYY 2 02

An Urn Contoins 7 Yed ok 11 white balls . QYo one

ro.ndom ﬁmm +he Un Attt X=) ],]‘Z.axYea( ball 1§ Ao
:ﬂoﬂt\ Iﬁ 7(":.0 iﬁ o~ UJ}";{( bo\“ iS O(YM/J‘ J:f'/lo‘( %e f.M\,ﬁ Qﬁx :

dlele @) ulee
it

R

&3



(@) Geometric Distvipution 5P\ 2291
G-iven o Bernoll; Cxperiment thot has only Zwe
eNents A ¢ A° .
Let PR 2f °©<f<]
PR =1~ =9  o<%<]
Lel the v X bt o numbey of experimest until

event A hopens for the Fivst time -
Por the ﬁ:‘YJf time »

<n A A
?(-:'l )(:'L K=73 X== =~ - -
do x :\)&/3)-—- (ri\(\})

Then the »ﬁuncn’;i::fl} of %X 1S
; ; . fay“ r Xx=1,43,---
Fexie) F o

XLV
A L(yzow to shew thak f(agf) 1s o P .f a,ﬂx;
Coﬂoh{ﬂ't!ﬂQ
e L, 3, mn >0
-1 = alste - 20
s XN —> ?3..‘3
o<97<\—“> s i L

ﬁ(X)>O o X% 8 E:—-> o2 )20
o O € O

o1w\

Coﬁo‘{-f{-]‘on s 3 i:_'@(x) =
I b - e e & B




Z_i_?‘fpi QE"\”%*%‘"{"Q‘;* "= Vs Cesmetyic Sttes IS

st [.\__9\_—5 A
= e se = (since 1-4=F)

—

oo ﬁ(“) ;goLeyw £

Example  Sufpose the Py: te Choose one defectiye tube
s (oY) Find the {1 t= Jet one defective tube aftey ot

most (1) Jood tubes e Chofen
st Let Aite get del. tube.
f(P) =0y = P
‘9(14)—] PCA) = Olf"OG"“ﬂ.

< ACIL g 9
b x=t kK3 x=Y x=5

f(ﬁﬁjﬂa() = Pk=5) = Pix=5) = £5)
i SRS é(f) —> XNG(OH)

P(x=5)=f(£7‘f)= Pfﬂr —( @) (o€

z (6™) (o 6)

f then theMg)J? of X is
e fT L, BeenlD
“ 3_615

prods 5 % s GAD

P (xa) Z‘D“ el i
3 =3 t X
/M%)—E(e)-izﬁ (”‘f f——if@fﬁ)

Xzl

M) = i[ﬂre+<icf)+(9re)+- e
"a_%(gre) C’+(5rc)+(if)+ +@eYs -]

V= qet , then thi, Series s Convergent only whene

P &

—_—



et <\ t
4810 > g€ > €4 > tlLn

. - lz’: < Ln (—L)]
M = P [l 9¢s @O - +G - g
aet/‘MfJ : P [ get PRI o REC S -] ~@)
AND_ MW = Visa e [=Ee T N

(- FEDD Spe (i gz ¥ €]

pC [1_ o:) pet (smce e 4'=9 O%D

(-9 f_t)/\/\(.{') - Pt’

N TR _L_ ; &)
|-9.¢t

:ﬂneplfm@ T X hay a geemef}’r‘c Aist. then :

b

& o | L. i .
yo‘c‘E(X) _/'{x 2 N Yy (X) . °<!D<l
£ dssilh KNC-((’)

/\i\(i) s [_SFCC t< Ln (& q)
Mty o _(1-3€50e 4 P pet
/ (/= 4et)" T (-9ety

2 TV O W e o= 388
0—1) \‘”‘ ¢

/J\ (4) £ S XEAE ") pety 206 (4€h()- ~g¢t)

(P ie o
/V\ Sk Tohy Rt
oo \/G_Y'LK) = E C)(L) — (E(_)())l
& _2_'—‘0 e -\ = ,_F C‘S’

(5 Y g Troaare



’\’heorm@ TE Y has & Jesmetyic distyivution with

{é:zw:e%er f) then P(A K+ | X>K) = e (x>}) here K, T
Q4 Kxy) A \mf(ens altey (k) €xpeviment,

A happens inall (c+§) Cxgerirent .

F( A kXy) = [?(F\“)T*s = qenl Memargess
Proerty
( X 7K) . P‘ \\a‘( ens Q‘)C"If'cr G<) ﬂ)(?.. ‘Eﬁ‘\‘-“_}»" S

Ac Wf’f’wf inall (K) exp - .

p(x>hr X 7K = L(AB) Bi2 (ErFons
P(B) e

AR T XD KY ‘

pAR) = PUXOK)= S,

§: XK

gLy = FEAWE) :oer K+ 3 & (A
P(X DR\ XKD = ‘:( _ a¥ SRS Y =T OO

Example®: TP X haf & Geome tric with p= L
L’

Cinde POLY T [553)

gsl vy Th() ¢ $

p—

v
pxoeixo) = PCXFP) = @) = 6r)
Ex&mple@: Tf % hes hjﬁo’“”(‘tﬁ( dist vibulion with
pavaretey 5 show thet f(x\/;('xv?»):f’u??-)
X = numbey of experement until A hofpens A
Livst £me - y : 2 . "
Z’;c/ ,q“-é. A‘régﬂé Aﬁlﬁ"
g Ase {29t X=¥ Sy X=¢
PAA AN R = [PLA)) = 9°

inall (5) éxeer;‘jznf{ RO Uy ettt - g

KX



{xo5) = [P = 47
(K23 i+ A hoppens after (3) experiment -
AC haﬁoeﬂr inall (3) experiment-

0(x>n) = [pcarY= &

PCX>T |x >3) = LA
o8

R sy ¢ e<x>3)

Flitho = ¥0L58) = —W
PL8) 220 (X»2)= i

P X PEth3) = —L =41 [PCAO) = px> 2

Exeyciges abou’c GFeametyic Distyibwlion
Ql TL % has aM 9. 5. as TR
A () = 526 5 For £<Ln(Z
Then £ind F(x>?f K\/?)

t

33’\;'%){\(%): & 1 pe )
(/—_;ct) - ge

=RATED) ip=t)

““’Q?JK?J):€(;>L():9rq=(%>“’=%<]

Glgs T4 K Yes afim. : ‘
Pex e § (BXET SN,
© Ot -
Linds PC X D8] ¥5€)
Bl og L bte ;%= -3

\
f(?k>5\x>£): P (X73) = 3—3“ ( )“

Q13 SHfose we ]ahf’ o -ﬁmr ‘(i;;’\) until we get a hc_a,o(



Let K bethe number of tymls 4o Jet
prebeloility moass Lunction o f x 2

S°l' \"“Lg’r:‘{""wxq ») Af'
g i > x=ye ... (%
e(x):f(fx;f)): ng f & @A

ahead. Finol the

o oWl AN Coln
then R X -
’Q .J_/_ L_‘LL—) (J‘E) » X=lplsn-.
{ % 9..)"' o oV

B o oo DRy k) b
Q“f: In aSeﬂ,uxencc c—p— Inolefenr,(ent YG\\J” 5,;2 ‘JCCM 0(:
i i €
we ‘ﬁmd. ‘ﬁ})@t ‘H’!Q frfrf‘ 'ﬁd\kr s ObSer’Vto( on ’6)1? S‘IX.'H) 'éYi].
A

Cind the P-M'f- of the sH 7R :
.| l P\c m F:-{?
2o A=yl = A o oy %

A= § AFy3As6 T = p(AS)=¢ °

e

<A {_’4 _A A A A
AS }QC< A(-/ ,q‘:/ A< AS

x = X=¢t x = X =y

o, - x=5 K: (
. . '-‘”Q' sty (..‘:ﬁ
() (%M Fivst fow)r?\rf observed in the .s'kf;,d 1’;;_”) = P(x=¢€)
&

§-
P(K=t¢) =F+©)= [(*‘.;-)(Jr) Pl ¢

(0 = (—’i—f(-fz-) =06 7€ Coi)-

o



3 Po'uSSon DUSTyiewtion  Gowlsy 205
Gi\]fn AN ln'tETVG\‘ op ]'Cﬂ(j‘tlﬂ W) w>o

Lox ol

< p
Let A e onevent hage) in W-
ML WIS Wterval of Lime or space or oictauce
:Eimﬁlc@

A ¢ Car accident 4jot hagoens in intenel (7 :00 5! 50)

--- etc .

( W ¢
\ 7
?fg p "3!0

\ i
Wi 3o Minteq = inteyvel of  times . ;
Y Enumbey L oy allident i1 W = 30 #Mintes .

EXMfIC@
A Cor accidenl between Kalfmio ond Adamia .

K Snumber o Gor accident in W = ZKm.
W= interval of listmrce = ZKm-

—

Exompk @
A typing Clors in one fage .
X;_ numbey of Téjf"fﬂj eYyors in one€ ?agje (WJ

W= intered of spate

oo - ot b
TP A = number of events A BN e e
of length , then the function o X g ; L
? é?w )9(
o) B i
‘ﬁ(KJ: r)(d\’," For X=o,l,2, ...

0

O‘w .

-



whete = pumber =} event A, when w=| ¢ W0 N >.o.
ch M= W s M0 123, WPD

- X
M) = e (m)
ﬁ(xj ) i Z "—'—"'_'_"K{ ﬁbr IX:OJ!JZ—J“.
& oW -

Where gm) is o povemeter.
Wnow to Show ‘é'}l@t ﬁ(X)M) :'S a\e‘m,_{‘)‘

cond @ T £(xsm)z e WaxsR,
gioe o, Kpo 2 A 2%
) >o. o ‘é?». 2.9

e 3 —~m X
oaﬁ(xl)’v)): e ((M) >O ﬁcr Q(ZQII,Z.).-..
x

o AW .
o~ .
x=o -m X - £ M'X
L‘ﬁ(%jﬂ]) = fip,— %!ﬁ - 6 e 'x,!
e K =0 / _
Y*x gl gl —~ {p 2‘:-
bonelfg[l"‘—x-f_-—é—[—_'-ﬁ;r-‘_---}_ K=o !

£ é;ﬁ% iy a e e |

Cond-© # Cond - @  ave §0-'ti5-£rta{_} then f(q:,'m) 2 F‘”‘"Fr
/\/of,‘g : ﬁ(o(,‘m) s Colledd PciSSoY\ PMf

T % \eg &Qoisscf) olist. with (""Tmefef(mb

“hearem (£) ! .

then the M.9.£. of X s
M= €K T2 il SRS
X

‘0)/00{3; o X/\JP(M)
P "t
0o ’ﬁ(x;'m) :Z-—%T— for x 908, ..

o W
(@]

£



¢
/"\(19) E(Et ) 57 e fuom
i tX —-m v -:_é%oo g"df?})r

L4 o=
gl e s
€y € = lex+ X g XN
)C_ +K+z!+~-- L oAy .
M e I N T met  m(C=l)
M) = €7 57 1\l W A A i i T

¥ =0 x 1
Anesverr (F) : TL Y hog apoissen dist. with eavometer ¢)
then /kr: EGO= m ¥ O;l:V&Y'O(): m

(Voo‘p 0" X(\/QLM
ooM&)_ LS o e

m et
/J\(f) - ¥ - o LN
M(o) E(X)~ B Az =5 ° EG) = My =
/‘MU (me)+0~'f) K (mt’)
MCO) "E(X)" r+rmt
(9,&— Vor(x) = ECC) - (EOO) L
S s m.f-}y”__/{{ -_—m = 0; =V
\\.W'
R 9_ . .
DI Mx =0 =o' JFad SRS ) AN, flxs)
e
@G[Vcﬂ M({'): 6/ l) )EQY’ --t.'?°<"é('¢::
S hort Shet 2
€<M1_1W<X<ﬂx+£@_°93
E)(cwﬂef
o

oounl eoissm Aistyibution



JER)|
M ’ﬂlt a\\itYa@( ﬂwbe_r Q,Q \'\OV‘“iCidtej fﬁro@_&j” o

(LeS Angeles) Glatyy is (2)+ USe e Rolssen dist . o cleteppme
the ¢ that on a given J@f

a- There will be thyee oy less homicides in (Zorﬁfzje/er)@uné)gy.
\9"\'\4{!(8 will e C?(aCHJ f}!Vce homicjdes .

. F L
Sel. @ . . ) (E-D ST PP i T
o e Sowre | A"“j 3 Xgnm °¥ fomicialcs ‘in*:o(w .

X~ P(E)
of A
Pxsey = Z_E__f-_ B tem il tages,
x|
0 y oW .
- PCX \Q\}): i:(,’ﬁ(k) :‘ﬁf")‘\")e(’f)-t-f(z)_;_ﬁ])
=o S
% - T o BC*L -7
v (A =a) v p 3 ‘?_“-*—-;—G :

1y s L) W Be
Exempl @ Ahe avaragg pumber of cugSiar, entering o Shove
1S (.‘1’) ()EK Minte . Assumin the number o.ﬁ CuStomers Jncx; Q-Poiﬂon
Aigts Find the OV that af least (1) Cugtemers iR Lhe by
in (Ae) minke . _ | YE
Sel Ve KR 2N W AT
o K = number of CustemeYs enter the <tove -
Giverr M=y , W= in one winke .
M = "h W
gy =™ | = Ny
F ow=de s Fnd Pcrze) ?

-
M= N W
=yt = m=g
T, f(i) >
' T A P PR W
& PocbaiiniAtom

o o v -

Piws 0= |- PUA<e) = 1-fLx=ooUCt=))

g /“'[ (X=0) & PUR=] _ _ ~2
2 |- F(o)ﬂg(uj :}_[cizc =
& = =G



EKME’C@ ’ﬂoe au\le\faugg Num bey o,ﬁ a{t’ﬁgc‘.{'s an :f?flﬂe.
s (&) PV (Jooo) 7€€c1’:-

ﬁs’swinj thot the Number of a{egecfs has apoissen dist .
a- Find the fr. thot atofe of (19 (24oo) £t has (L) defects
b Ciad the Pr- thol otofe of long (j2sc)fE. has po defect,

o)
X X = number of defetts on & tape -

oiven mMm=Yy , =]oco
MT—QN‘MJ \
Yy = W (loo0) = "N = 25e = .00l

L(‘? W% -ﬁ.’no{ P(}(:z,)

mz AW
:E!E—-(EWOQ) = 3.6 s | 2o M e 9.6
oa x N/ ‘a(ﬁ{)—Jé ¥
#(r; 9:¢) = E SN LR T A
~
o e
a¢ Moy
P(x=0)=f) = &€ @g
2
,\_0;‘_“2 W =\%00 j-ﬂ{,w{ P(K:o)
| B R
- (12e - U, :
ey (1Zso) = y ¥~z y.3
N ONT IR,
-Yy.g X
Feai 9.9y = ol SO 5 x=y iy
s 8
. oW -

-Y.9 0 >
P(’K'_‘O) :‘p‘(OJT_ g———__.__(_t_{__‘_?_{___ C‘-{-Z

& Csince OL_:I)

EXormple ) The. avereg puwmber of phoh% Calls in (5) ey

minkce , find the fr. tholt there a1 (3) callr (I5) per Secondls
a¥. Gl Wi & ewasl)| U e o
e A = numbey af- vf’)wnﬁ Calls In one minke .
-

—_—



Lvnm=6 W<l minﬂfe- ,
= nw
g =And =5 = MA=3
i welg secnds 5 Aud f(X=3) 7

= 7 3
e ?F—qu;nate-
M = TN

:Q(—-}r) :-%;1.—-: I 25 = = ).25

Jo X AU p(1.25) 5y 7
ﬁ(%)‘L?—B) - Z [ 25) £r x= oyh e, .

; = A
(X202 7(2)= - g7 (jsy
$

EXpe® e avernge namver o ddecs
: : ; S N afell = certa|
Lype of weoll @ofer (s 2.5 . (JSe Zhe poissen ali:é-éno(f{:;'mfnfz;l
ov- thot ool ill hove (4) o raore dlefects .

N g | sy S YU,
_§__.|; Z number O'ﬁ dle‘ff"&:j in a. Yal b.f Ck{j(t o? wial| fo"];ﬂ’_
~\ven pm= .5
2% R ~uf(r5) L5
x
('Kj 2-8) = ?\QE) ke

X for Xzopq,

o e

PON2Y) = |- P(x<y)

Kooguiiilie
it B g SalOR
xX -0 X=oao k(

= ([foy ﬁém—ﬁw] :

Exarifh @) The avroge n%’#-:?"?f*’t of troflis feidents that
TkEplote on the Bagndad T

<5

T:; 8% a_";éeek c?la_-y between Z:oo

AM- o Ti00 Auwm. i Q?)acc‘.fent pey howy - USe foissw Als#-. 2o
determing  Ehe pr- thol ol least (2) tratlic accidents wonld &
605)7&0.@( 1’79}) N@' on MOY/’/)?{ﬂ befween Lroa A, gy §1004um,

Sl | £



Kz number of traflic accidents thet foke Plate s the
@ath Lfg}, Loy en o wieeK oiy 1'67-"“99”(}2.'“-. 5oy Aum,
VN = .32
o K ~u P("g)
" X
ﬁ(x,‘ ' Z) = Z CK!(@) Loy X=9)s __.

o O W .

-2
(R €L - & Z& £ C;*
E;(am]ﬂlc @ A ,(,,X‘c’hm fYoo‘ué;e_} aCergZ“n iter wWith(o<5)

B P defective. Whot is the Pre bhat ne defective?

e the nwmbey o

.
v S g PV
A = pumber of deleckve in W/ -

(/\/:0‘05 3 ez fen

Mz nW
:(190)-(o~05) 5
oo X ,\j‘a(s)
~S X
18(4\';‘5)1" E____lé_, 72‘37 Xzo,f/z,._._
i
O\ A g
-5 _& 8
P(K:O):ﬁ[o) - C (-5 - e 5
0

perdoy  Use (elsen dist. to determine the pro ek onagivg,
Ay the Soles moy) proliled Seff -

o ob least (4) (o5 5 o exactly (4) Cors .

52l X= Number of Cors the  Salesmon uowld Sell .

Given m = 8.5

=



= X ps)

’ﬁ(‘x) 2:5) = —————————-——___.(&5) /qu‘ X=o)l
X | Ol
0 0w -
o K 29) = [~ ALk SR S Lﬁcw
X To

e Z_( (2_5)/?
= /- (70(°)1-f(u 'HQ.?))
b PU=y) <fty) - €%

Y/

Wﬂe &WT&JQ Num ber 951 ”““"d"r?}@; ey saont),
("N o Cerdain City 15 (1.5) « USe the Peissn olist 4o deteymine the
pr- thok theye il be exactly one maojor five in o Period of i
months .
’E__?.L A ds'E L~ u«vhs.:-:.
K 2 numberof ey (LG por month
Civen M= (5, W= 1 mont
s O
‘{L537\-/ %\"‘:{'5
Iﬁ W= ¢ 3§ ﬁ'oa{ f(g(—_-/) ?
M2z K. s .
=(9)(8) =2 = =3
o (X f\/((_?)

x5
ﬁ( )-})-—* ——Ci--_’_:?___ #’V QC-:-O,}}/&_J--—.

a~
o' .

Pex=n)=f)) -z’

e



Appendin B
~Tables

TABLE |

The Poisson Distribution

Pr (X

< z) =

I

=) w!

40

< S ¥ T S R SO M O T S S

o

2.0

3.0

» = E(X)

4.0

5.0

6.0

7.0

B0 90

10.

0.607
0.510
0.586
0.998
1.000

0.368
0.736
0.920
0.981
0.596
0.999
1.000

0.223
0.558
0.809
0.934
0.981
0.9%96
0.999
1.000

0.135
0.406
0.677
0.857
0.947
0.983
0.995
0.599
1.000

0.050
0.199
0.423
0.647
0.815
0.916
0.966
0.988
0.996
0.999
1.000

0.018
0.092
0.238
0.433
0.629
0.785
0.889
0.949
0.979
0.992
0.997
0.999
1.000

0.007
0.040
0.125
0.265
0.440
0.616
0.762

- 0.867

0.932
0.968
0.586
0.995
0.998
0.999
1.000

0.002
0.017
0.062
0.15]
0.285
0.446
0.606
0.744
0.847
0.916
0.957
0.980
0.991
0.996
0.999
0.999
1.000

0.001
0.007
0.030
0.082
0.173
0.301
0.450
0.599
0.723
0.830
0.901
0.947
0.973
0.987
0.994
0.998
0.599
1.000

0.000 0.000
0.003 0.00]
0.014 0.006
0.042 0.02I
0.100 0.055
0.191 0.116
0313 0.207
0.453 0.324
0.593 0.456
0.717 0.587
0.816 0.706
0.888 0.803
0.936 0.876
0.966  0.926
0.983 0.959
0.592 0.978
0.996 0.589
0.998 0.595
0.999 0.998
1.000 0.999

1,000

0.00

0.00

0.00

0.0

0.0z

0.06
0.13f
0.2
0.33.
0.45¢
0.58.
0.69.
0.79.
0.86¢
0.917
0.951
97
0.96¢
0.99:
0.997
0.998
0.999
1.000

398







@ Chepber Sin
U quoYm O istribwtion

Whe % s Ve
X~ WNifCK)

,X:' \/2./--.-/K

ﬁcx)_—_ii— Fr K=Yk

K
o
O -

E()() = Z/—K af()()
- f—«XG—)

E/\((K-\'l);) whc,.o(ﬁﬂ s<Q<+D)
< <*<;;‘)
Ry E(xz)_(ECx))?'
ES = ?; <t $60

o (‘Z} X JC‘L)
L— K/ Kx)) (£K+\)] {if - kCK-r\)( k
2 'ﬂ)
&K‘r‘) (2/<+\)
P /2

\/6\\(‘()(): 5
EXD —(Ex)® 2o

i3



Fortl)= - (ER) C2l<_j_1) K+

& -

= (Kxy\O(Kk-1)
5

b % 4



OV){’, f)(AOUKS ?\( \booilit an{r Lutens
A{ontinons Rebotiliy Dutrivutonsy

@ (- apma. Oistrisution (bls22is)

Oef: ¢ Fammon ‘fMHC’éluyj 7.3
[ty = f(j‘“iag 5 Ao
) USe integration by Pavts , we get -
[y = (&)
A~ G B) 5 then The p.d L. for Qormmo Aist. is i

E(fx,'x;ﬁ) :Z x{:;)%xp for o<X<or

o)
m
M) = =87
emﬁ fAE) = E(ﬂ b x%
e
j i [7x) £ ) %

o o-) -x(l f—"t
:j g AX
g () g*
et g —-—_M;;F@ ke 78
g
AD—- .__.Ld(x )O(a)(:‘--/-:lé'?"a{_j
A (f) j (; ) O-%) a(j
/7(o<) s




’(\neoYeM(ﬁ) Juf xméo,( B) s then My=E)=xf ,

= Vox(x) = LR
eYoo‘p
% X v G B)
oy lE s {%L‘)

Mcw = p U=ty 7 - ptf <
W"’:"“@“ 7 B Ty
o°«=/"(x:0<@

v —X4-L

/x‘/\('(:) :—%f(&-&-l)‘(/—ﬁf) - C£g2
by X B (x+)) ()-BE)H
M@= (x| = LBy xB
yoy %) = £(xH— [EW]
=Pl o = X

T

- %
o9 d; :‘.D(@t

WWAWWWWA&W
E}(meﬁlf@ F;‘nd{ the Pd(-f n,ﬂ P {,J)?Oje /U((jf s
M) = Cleaz €N

a\. 6 °
g °XN§(L.:)C% Xfi—g‘ e
‘ﬁ(’x) £,3) = X - z ZE‘X
1_70,() g“( b € 23
Exanfle @ Find the Mg f. of X hara prod-S.
Xe.’-
7@(9() - = O(xija
% T |
Sl A~\ =
/—obo X s iy t) oy i
g=c

2 MG = (=82 (1-et) "

£



Exomple@  Cven agdfoof

J’
B e
[13) (22) ey
@)

Find the M. 3. L of X 7

Sol.
g g~ = L wpol=} ;F:_?

B A el
o LN GE) = (/.-(;é)
- (1-3¢)~°

Exormpl@ T X ~GE(2,0) 5 Pind P(x=0)
e 5 (5 o
P PR o T = xf__x
L2 )"
e(h=) 4 () = o
1e ¢(X=2 =0
s,ﬁma( Ay B
M){ = p<§ = {8} ==
2t o 0((%" - (2)(/)L:

M) = (/-—@f)“"(: (1-¢)

7€°Y X >o

\A.w‘
0 _\_J; X ~AIGE(3y) 5 Find Qg(f fx My, a*
® Kiven ML o8 X+ A= Cltt) . Pk Lo

D
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TABLE 11
The Chi-Square Distribution* -
e . 1 ri2—1,—-w|2
Pr(X <2) = L I‘_—__(r/Z)Z”z w e dw
Pr (X < x)

r 0.0 0.025 0.050 0.95 0.975 0.99
| 0.000 0.001 0.004 3.84 5.02 6.63
2 0.020 0.051 0.103 5.99 7.38 9.21
3 0.115 0.216 0.352 7.8l 9.35 1.3
4 0.297 0.484 0.711 9.49 1.1 13.3
5 0.554 0.83] .15 [.1 12.8 5.1
6 0.872 .24 .64 12.6 14.4 16.8
7 |.24 1.69 2.17 14.1 16.0 18.5
8 .65 2.18 2.73 15.5 17.5 20.1
9 £2.09 2.70 3.33 16.9 9.0 21.7
10 2.56 3.25 3.94 18.3 20.5 23.2
I 3.05 3.82 4,57 19.7 219 24.7
12 3.57 4.40 5.23 21.0 23.3 26.2
13 411 5.01 5.89 22.4 24.7 27.7
14 4,66 5.63 6.57 237 26.1 29.1
15 5.23 6.26 7.26 25.0 27.5 30.6
16 5.81 6.9 7.96 26.3 28.8 32.0
17 6.4 7.56 8.67 27.6 30.2 33.4
18 7.0l 8.23 9.39 28.9 31.5 348
19 r 162 8.91 10.1 30.1 32.9 36.2
20 8.26 9.59 10.9 31 .4 34.2 37.6
2 8.90 10.3 i1.6 32.7 35.5 38.9
22 9.54 1.0 i2.3 33.9 36.8 40.3
23 10.2 1.7 3.1 35.2 38.1 41.6
24 10.9 12.4 i3.8 36.4 39.4 43.0
25 i1.5 13.1 14.6 32.7 40.6 44.3
26 12.2 13.8 15.4 38.9 41.9 45.6
27 12.9 14.6 16.2 40.1 43.2 47.0
28 13.6 15.3 16.9 41.3 44.5 48.3
29 14.3 1£.0 17.7 42.6 45.7 49.6
30 15.0 16.8 18.5 3.8 47.0 - 50.9

« This table is abridged and adapted from ‘‘ Tables of Percentage PPoint¥of the
Incomplete Beta Function and of the Chi-Square Distribution,” Biometrika, 32 (1941).
It is published here with the kind permission of Professor E. S. Pearson on behalf of

“the author, Catherine M. Thompson, and of the Biometrika Trustees.
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[N(~2) = 1 - N(z)]
N(x) X N(x) X N(x)
0.500 .10 0.864 2.05 0.980
0.520 L5 0.875 2.10 0.982
0.540 |.20 0.885 2.15 0.984
0.560 .25 0.894 2:20 0.986
0.579 1.282 0.900 2.25 0.988
0.599 [.30 0.903 2.30 0.989
0.618 .35 0.2l 2.326 0,950
0.637 |.40 0.919 2.35 0.99]
0.655 |.45 0.926 2.40 0.992
0.674 [.50 0.933 2.45 0.993
0.69] [.55 .939 - 2.50 0.994
0.709 |.60 0.945 - 2.5 0.995
0.726 |.645 0.950 2.576 0.965
0.742 [.65 0.951 2.60 0.695
0.758 .70 0.955 2.65 0.594
0.773 .75 960 2.70 0.997
0.788 1.80 0.964 245 0.997
0.802 /.85 0.9¢8 2.80 0.997
0.816 .90 0.971 2.85 0.998
0.829 1.95 0.974 2.90 0.998
0.84] [.960 0.975 2.95 0.998
0.853 2.00 0.977 3.00 0.299
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Chi-Square Distribution

Table C-2. Percentiles of the ¢’ Distribution

Entry is x*(A; v) where P {y*(v) = x*(A: v)} = A

A
v 005 010 025 050 100 900 950 975 990 995
I | 0.0*393 0.0°157 0.0°982 0.07393 0.0158 271 384 502 663 788
2 | 0.0100 00201 00506 0.103 0.211 461 599 738 921 10.60
3 | 0072 0115 0216 0352 0584 625 781 935 1134 1284
4 /0207 0297 0484 0711 1064 778 949 1114 1328 14.86
5 {0412 0554 0831 1145 161 924 1107 1283 1509 16.75
6 10676 0872 124 164 220 1064 1259 1445 1681 1853
7 10989 124 169 217 283 1202 1407 1601 1848 2028
g [1.34 165 218 273 349 1336 1SS1 1753 2009 21.96
9 (1.3 209 270 333 4417 1468 1692 1902 21.67 23.59
10 [206 256 325 394 457 1599 1831 2048 2321 2519
11 |260 305 38 457 558 1728 1968 2192 2473 26,76
12 | 307 357 440 523 630 1855 2103 2334 2622 28.30
13 (357 411 501 58 704 1981 2236 2474 27.69 2982
14 | 407 466 563 657 779 2106 23638 2612 2914 3132
15 |460 523 626 726 BSS 2231 2500 2749  30.58 32.80
16 |514 581 691 196 9.3l 2354 2630 2885 3200 34.27
17 | 570 641 756 867 1009 2477 2759 30.19 3341 3572
18 1626 701 . B23 939 1086 2599 2887 3153 3481 37.16
19 |684 763 B9 1012 1165 2720 3014 3285 3619 38.58
20 |743 B26 959 1085 1244 2841 3141 3417 3757 40.00
21 /803 89 1028 1159 1324 2962 3267 3548 3893 41.40
22 | 864 954 1098 1234 1404 3081 3392 3678 4029 4280
23 (926 1020 1169 1309 1485 3201 3517 3808 4164 44.18
24 (989 1086 1240 1385 1566 3320 3642 3936 4298 45.56
25 (1052 1152 1312 1461 1647 3438 3765 4065 4431 4693
2 (1116 1220 1384 1538 1729 3556 3889 4192 4564 4829
27 g1 1288 1457 1615 1811 1674 4011 4319 4696 4964

28 1246 13,56 1531 1693 1894 3792 4134 4446 4828 5099
29 |13.12 1426 1605 17.71 19.717 3909 4256 4572 4959 524

1379 1495 1679 1849 2060 40.26 4377 46938 SDBRO 5367
20.71 2216 2443 2651 2905 51.81 5576 35934 63.69 66.77
2799 2971 3236 3476 37.69 63.17 67.50 7142 76.15 7949
35.53 13748 4048 4319 4646 7440 7908 B330 8838 91.95

43.28 4544 4876 51.74 5533 8553 9053 9502 1004 1042
SI.17 5354 5715 6039 64.28 9658 1019 1066 1123 1163
59.20 61.75 6565 69.13 7329 1076 1131 1181 1241 1283
r‘..?.]l 7006 7422 7793 BL36 1185 1243 1296 1358 1402

8883 ggss

Volume Il, Appendix C: page 3



594 Tables

TABLE C: Chi-Squared Distribution Values for Various Right-Tail Probabilities

Probability

0

3

2
Right-Tail Probability
df 0.250 0.100 0.050 0.025 0.010 0.005 0.001
1 1.32 2.71 3.84 5.02 6.63 7.88 10.83
2 217 4.61 5.99 7.38 9.21 10.60 13.82
3 4.11 6.25 7.81 9.35 11.34 12.84 16.27
4 5.39 7.78 9.49 11.14 13.28 14.86 18.47
5 6.63 9.24 11.07 12.83 15.09 16.75 20.52
6 7.84 10.64 12.59 14.45 16.81 18.55 22.46
7 9.04 12.02 14.07 16.01 18.48 20.28 24.32
8§ 10.22 13.36 15.51 17.53 20.09 21.96 26.12
9 11.39 14.68 16.92 19.02 21.67 23.59 27.88
10 12.55 15.99 18.31 20.48 23.21 25.19 29.59
11 13.70 17.28 19.68 21.92 24.72 26.76 31.26
12 14.85 18.55 21.03 23.34 26.22 28.30 329
13 15.98 19.81 22.36 24.74 27.69 29.82 3453
14 17.12 21.06 23.68 26.12 29.14 31.32 36.12
15 18.25 22.31 25.00 27.49 30.58 32.80 37.70
16 19.37 23.54 26.30 28.85 32.00 34.27 39.25
17 20.49 24.77 27.59 30.19 33.41 35.72 40.79
18 21.60 2599 28.87 3153 34.81 37.16 42.31
19 2.72 27.20 30.14 32.85 36.19 38.58 43.82
20 23.83 28.41 31.41 34.17 37.57 40.00 45.32
25 29.34 3438 37.65 40.65 4431 46.93 52.62
30 34.80 40.26 43.77 46.98 50.89 53.67 59.70
40 45.62 51.80 55.76 59.34 63.69 66.77 73.40
50 56.33 63.17 67.50 71.42 76.15 79.49 86.66
60 66.98 74.40 79.08 83.30 88.38 91.95 99.61
70 77.58 85.53 90.53 95.02 100.4 104.2 112.3
80 88.13 96.58 101.8 106.6 112.3 116.3 124.8
90 98.65 107.6 113.1 118.1 124.1 128.3 137.2
100 109.1 118.5 1243 129.6 135.8 140.2 149.5

Source: Calculated using StaTable, software from Cytel Software, Cambridge, MA.



Tables.: T - 399
TABLE 11
The Chi-Square Distribution* -
e . 1 ri2—1,—-w|2
Pr(X <2) = L I‘_—__(r/Z)Z”z w e dw
Pr (X < x)

r 0.0 0.025 0.050 0.95 0.975 0.99
| 0.000 0.001 0.004 3.84 5.02 6.63
2 0.020 0.051 0.103 5.99 7.38 9.21
3 0.115 0.216 0.352 7.8l 9.35 1.3
4 0.297 0.484 0.711 9.49 1.1 13.3
5 0.554 0.83] .15 [.1 12.8 5.1
6 0.872 .24 .64 12.6 14.4 16.8
7 |.24 1.69 2.17 14.1 16.0 18.5
8 .65 2.18 2.73 15.5 17.5 20.1
9 £2.09 2.70 3.33 16.9 9.0 21.7
10 2.56 3.25 3.94 18.3 20.5 23.2
I 3.05 3.82 4,57 19.7 219 24.7
12 3.57 4.40 5.23 21.0 23.3 26.2
13 411 5.01 5.89 22.4 24.7 27.7
14 4,66 5.63 6.57 237 26.1 29.1
15 5.23 6.26 7.26 25.0 27.5 30.6
16 5.81 6.9 7.96 26.3 28.8 32.0
17 6.4 7.56 8.67 27.6 30.2 33.4
18 7.0l 8.23 9.39 28.9 31.5 348
19 r 162 8.91 10.1 30.1 32.9 36.2
20 8.26 9.59 10.9 31 .4 34.2 37.6
2 8.90 10.3 i1.6 32.7 35.5 38.9
22 9.54 1.0 i2.3 33.9 36.8 40.3
23 10.2 1.7 3.1 35.2 38.1 41.6
24 10.9 12.4 i3.8 36.4 39.4 43.0
25 i1.5 13.1 14.6 32.7 40.6 44.3
26 12.2 13.8 15.4 38.9 41.9 45.6
27 12.9 14.6 16.2 40.1 43.2 47.0
28 13.6 15.3 16.9 41.3 44.5 48.3
29 14.3 1£.0 17.7 42.6 45.7 49.6
30 15.0 16.8 18.5 3.8 47.0 - 50.9

« This table is abridged and adapted from ‘‘ Tables of Percentage PPoint¥of the
Incomplete Beta Function and of the Chi-Square Distribution,” Biometrika, 32 (1941).
It is published here with the kind permission of Professor E. S. Pearson on behalf of

“the author, Catherine M. Thompson, and of the Biometrika Trustees.
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Q1/ Suppose that Xi, .., Xn are independent and identically random variables
distributed Bernoulli with parameter (p). Find the maximum likelihood (ML)
estimator, and test the properties for this estimator of the parameter p .

Q2/ Suppose that Xi, .., Xn are independent and identically random variables
distributed Geometric distribution with parameter (p). Find the Moment Method
(MOM) estimator.

Q3/ Suppose that Xj, .., Xn are independent and identically random variables
distributed Gamma distribution with parameters (4,). Find the maximum likelihood
(ML) estimator, and test the properties for this estimator of the parameter f8 .

Q4/ Suppose that Xi, .., Xn are independent and identically random variables
distributed Gamma distribution with parameters («,f). Find Moment Method (MOM)
estimator, and test the properties for this estimator of the parameters a and 3.

Q5/ Suppose that Xi, .., Xn are independent and identically random variables
distributed Normal distribution with parameters (p,02). Find Moment Method (MOM)
estimator, and test the properties for this estimator of the parameters pand o2.

Q6/ Suppose that Xj, .., Xn are independent and identically random variables
distributed Normal distribution with parameters (p ,9). Find Maximum likelihood
(ML) estimator, and test the properties for this estimator of the parameters p.

Q7/ Suppose that Xy, .., Xn are independent and identically distributed Poisson (1)
random variables. Find the maximum likelihood (ML) estimator, and test the
properties for this estimator of the parameter A.

Q8/ Suppose that Xj, .., Xn are independent and identically distributed Exponential
(A) random variables. Find the maximum likelihood (ML) estimator, and test the
properties for this estimator of the parameter A.

Q9/ Suppose that Xj, .., Xn are independent and identically distributed Poisson (1)
random variables. Find the Find Moment Method (MOM) estimator, and test the
properties for this estimator of the parameter A.
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